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WHAT IS AN M980 PROM PROGRAMMER? 


The M980 is analogous to a typewriter or copier and a PROM is, likewise, analogous to an electronic piece of 
paper. By inserting the appropriate typing element (Personality Module), the user can type (program), read, 
copy (duplicate), or proof (compare) an electronic piece of paper (PROM). The M980 even allows copying with 
corrections. One word of caution: these electronic pieces of paper (PROMs) have a top line (First Address), 
bottom line (Last Address), and pin positions already assigned. 


Further articles on PROM and microprocessor technology are found in Pro-Log’s PROM User’s Guide and 
Microprocessor User’s Guide. 
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For more detailed information on the many functions you can perform on your M980 Programmer, see the 
table of contents beginning on the next page. 
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SECTION 1 


M980 SUMMARY 


Description and Operating Features 

The M980 PROM Programmer is portable, with plug-in Personality Modules. These modules allow the 
instrument to program a wide range of MOS and bipolar PROMs. The M980 is microprocessor-controlled and 
interacts with the user for guidance through each operation. The microprocessor also interfaces with the 
PROM, assuring rapid and accurate PROM programming. The M980 is equipped with a Buffer Memory that 
allows data manipulation prior to PROM programming. Various input/output interfaces configure the M980 


PROM Programmer to operate with a variety of data sources. 


M980 MODES 
MANUAL AUTOMATIC M980 MANUFACTURING MODES 


Read Compare Auto 

Program Duplicate Blank Check 

Read/Modify Auto Duplicate 
(Buffer only) Blank Check Compare 


(Copy and Master only) 
Illegal Bit Check 
Checksum 
Buffer Edit Options 
Self-Test 


All modes have repeat capabilities 


Figure 1-1 — M980 Control Unit Operating Features 


Optional Equipment 

The M980 software for these options is factory-installed. The user simply purchases the appropriate auxiliary 
adapters to use remote data sources. Optional equipment includes: 

9103A UV Erase Light System: Ultra-violet light source with timer for erasing MOS PROMs. 

M301 Paper Tape Reader: Combines with 9811 software in M980 to allow Duplicate and Compare operations 
from Paper Tape. Multiple formats. 


M304 RS-232-C Adapter: Combines with 9818 software in M980 to allow Program and List operations via the 
RS-232-C interface. Multiple formats. 

RC12 TTY Cable: Combines with 9812 software to allow Read, Program, Duplicate, and Compare operations 
from ASR33 type machines. 

RC18 Cable: 25 wire cable with lead male and lead female connectors. Used with 9814 or 9818 interfaces. 


Series 90 Personality Modules include: 
¢ Individual Zero Insertion Force PROM sockets for Master and Copy PROMs. 
¢ Control switches as required to enable special functions. 


Hexadecimal Notation 

The M980 uses hexadecimal! notation to represent the PROM binary address and data. Hexadecimal! notation 
is a convenient operator language which reduces data handling by representing 16 combinations of four bits 
with a single character for each combination. The character set for displaying hexadecimal consists of the 
characters 0 through 9 to represent the binary combinations 0 through 9 and the characters A, B, C, D, E,and F 
to represent the number combinations 10 through 15. 


HEXADECIMAL BINARY BITS DECIMAL 
CHARACTERS | 8421 | CHARACTERS | 
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6 
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8 
9 
A 
B 
C 
D 
E 
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Figure 1-2 — Conversion Table 


As an extension of this technique, all 256 combinations of 8 bits can be represented by two hexadecimal char- 
acters, as shown in the following exampies. 


HEXADECIMAL BINARY DECIMAL 
CHARACTERS BITS CHARACTERS 


00 0000 0000 0 
01 0000 0001 1 
3E 0011 1110 62 
42 0100 0010 66 
E1 1110 0001 225 
FP VA a 255 


a eS Se) 


Figure 1-3 — Conversion Table 


Going further, all 4096 combinations of 12 bits can be represented by three hexadecimal characters. This 
technique can be extended indefinitely by adding one hexadecimal character for each four bits of information. 
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SECTION 2 


OPERATING PANEL DESCRIPTION 


ne! shown in Figure 2-1 has all the controls and indicators needed for keyboard operation 


yuuis 


plus t ne connectors for operating with remote control options. All data addressing information is represented 
in hexadecimal notation. A convenient HEX to BINARY conversion table is printed on the control panel to 
assist the operator. A Dedicated Personality Module is shown plugged into the control unit. 


SOURCE 
DESTINATION 
COPY DATA TOGGLE 
BINARY COPY INTERFACE MANUFACTURING AUDIO SWITCHES 
DISPLAY SOCKET CONNECTORS MODE SELECT ON/OFF (3) 


HEXADECIMAL 
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PROM 
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MODULE 
CONTROL SWITCH 


MASTER PLUGGABLE MODULE HEXADECIMAL 
SOCKET PERSONALITY INSERT KEYBOARD 
MODULE REMOVAL (16) 
HANDLE 
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ee INTERFACE 
is Wao ay s 
z : PARALLEL 
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Figure 2-1 — M980 Operating Panel 


Displays and Indicators 
Write Mode LED: An individual indicator located above the keyboard which lights during a write operation. 


Hexadecimal Display: An 8-digit character display capable of showing the hex characters 0-9, A, B,C, D,E, F. 
This display is located above the keyboard and is used to indicate address, error, option selection, operation 
and data information. 


Binary Data Display: Located on some Personality Modules. It displays data depending on the mode. 


Toagle Switches (down = off; up = on) 
MANUFACTURING Mode: Locks out hex keyboard and CLEAR key entries. Allows only Automatic (AUTO), 
Blank Check (BLNK CHCK), Duplicate (DUP), and Compare (CMPR) operations. 


AUDIO: Activates a tone generator located inside the M980 un 
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tones when an error occurs or an operation is finished. 


MASTER/BUFFER/COPY: A single switch ON will indicate the Destination on which the operation is being 
performed. Two switches ON will indicate the Source and Destination for Duplicate and Compare operations. 
The left-most switch is the Source and the right-most is the Destination. No switches or all switches ON will 
result in an error “EO” code displayed, and a chirping of the tone generator. 
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Control Keys 
RESET: A control key that cancels operation in progress, without altering the RAM Buffer. RESET clears the 
hex display. 


CLEAR: A multi-function key used to clear data entries manually, decrement the address in the Read mode, or 
abort from an error in Duplicate and Program operations. See SECTION 10 for further information. 


ENTER: A key used to initiate or repeat operations; also used to increment the address in the Read and 
Program modes. 


Programmer Mode Keys (Active after Power ON or RESET) 

READ/CMPR: A dual-function key. When two toggle switches (MASTER/BUFFER/COPY) are ON, this key 
acts to select the Compare mode in which the source contents are compared, one location at a time, against 
‘the destination contents. When only one toggle switch is ON the Read mode is selected. In the Read mode a 
non-volatile read is made of the Destination selected, one location at a time. In the Read mode, and when the 
BUFFER toggle switch is ON, a Read/Modify may be performed. 


PROG/DUP: A dual-function key. When two toggle switches (MASTER/BUFFER/COPY) are ON, this key acts 
to select the Duplicate mode in which the source contents are copied into the destination. When only one 


toggle switch is ON the Program mode is selected. In the Program mode, data is written into either the Buffer or 
Cony PROM 
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BLNK CHCK: A dual-function key. If one switch is ON (MASTER or COPY) a check of the PROM for the 
unprogrammed state will be performed.. If any bit in the PROM is found to be in the programmed state, an error 
will be indicated. When used with the MASTER socket, the Blank Check mode may safely be used for incoming 
inspection of new PROMs, with no danger of accidental programming. If two switches are ON (MASTER and 
COPY or BUFFER and COPY) an illegal bit check will be performed on the Copy PROM. The Illegal Bit Check 
will determine from the erased state of the PROM, if the data in the Copy PROM can be successfully over- 
written. This dual function does not apply to gang modules. If an attempt is made to lilegal Bit Check with a 
gang module an “E0” will be displayed. During the IBC operation, no attempt will be made to actuaily write data 
to the Copy PROM.Check PROM manufacturers specifications before overwriting any PROM. 


EDIT/AUTO: A dual-function key used to select automatic sequencing of the Blank Check, Duplicate, and 
Compare modes. Two toggle switches (MASTER/BUFFER/COPY) must be in the ON position. Also used to 
select Buffer Edit functions when only the Buffer switch is in the ON position. 


Hexadecimal keyboard: This keyboard has several dual-purpose switches. In addition to normal data entry, 
the keys are used to select modes for interface selection (see SECTION 15). Key C is used to select the 
Checksum mode. In this mode a checksum may be made over any defined address field on the Master or Copy 
PROM or the Buffer. 


SECTION 3 


PERSONALITY MODULE DESCRIPTION 


There are four types of plug-in Personality Moduies for the M980 Programmer: Dedicated, Generic, Gang, 
and Special. Dedicated Modules are configured to program one or more devices with the same pinout. Generic 
Modules use Pinout Adapters and Configurators to program any of a manufacturer's generic line of PROMs. 
Gang Modules program multiple PROMs (usually 8) simultaneously. Special Modules include modules to 
program PALs and FPLAs. The M980 includes provisions for allowing the module to assume control of the 
programmer — some future Special Modules may use this feature. 


In all cases, the Personality Modules interface with the Control Unit to provide the various voltages required to 
program and read a particular PROM, accommodating the various interface options of the Control Unit 
automatically. 


Each module plugs into a Control Unit using three proven and reliable “D” type connectors. Each module has 
one (or more) COPY sockets and one MASTER socket. Programming voltages are never applied to the 
MASTER socket, thus protecting the Master PROM. 


Dedicated Modules 

Dedicated Modules are configured to program one or a few PROMs with identical pinouts. In some modules, a 
switch is used to permit one module to program two PROMs of the same family (e.g., 256x4 and 512x4), when 
the pinouts are compatible. In a few cases, the switch is used to set the operating conditions to satisfy multiple 
manufacturer’s products. 


LOG 


ATION 


M 
A 
$ 
T 
E 
R 


phdadaas 


Figure 3-1 — Dedicated Personality Module 


The COPY socket is located on the upper half of the module mounting plate: pin 1 is located next to the 
locking lever on the Zero Insertion Force (ZIF) socket. Binary lights are located to the left of the COPY socket 
and display the contents of the COPY socket. Either 4 or 8 lights are used, depending on the configuration of 
the PROM to be programmed. The MASTER socket is located on the lower half of the moduie mounting plate; 
its ZIF socket is indexed in the same manner as the COPY socket. 


The handle affixed to the Personality Modu! 


lata ita Aaaiangka ain 


€ piate is designed to assist in insertion and removai of the moduie 


ae TE ey 


care should be exercised to ensure that the “D” type connector shells are mated properly before applying force 


note: Only insert or remove Personailit 


< 


odauie when MS86 is OFF. 


Figure 3-2 — Installation and Removal of Personality Module 


Certain Dedicated Modules have special features or functions, and therefore have special operating 
instructions. These operating instructions are provided with each module. 
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Generic Modules 

Generic Modules are designed to program all PROM types of a particular manufacturer, using adapters to 
conform to specific Pinouts and Configurators which allow the Control Unit to automatically accommodate 
different sizes and types of PROMS (e.g., 512x4, or 1024x8). The polarity of unprogrammed PROM locations 
and the PROM type (bipolar or MOS) are also contained in the Configurator. (Refer to the PROM User's Guide 
for specific Pinout Adapter and Configurator types for particular PROM types.) 


Signals are passed from the base module (Figure 4-3) in the Pinout Adapter via two 25-pin D type connectors, 
the same reliable type used to connect the Personality Module to the Control Unit. The Configurator is 
mounted via a ZIF connector located on the bottom right of the module mounting plate. The Configurator must 
be mounted as shown below for the module to function properly. It should also be the proper size and type 


(e.g., 2048x8 (EH) for a 2716). 

With the proper Pinout Adapter and Configurator installed, the Generic Module functions the same as a 
Dedicated Moduie of the same type. Additionai Pinout Adapters and Configurators are constantly being added 
to accommodate the ever-broadening line of PROMs being manufactured. 


~ 
i] 


Each Generic Module is furnished with a Configurator Chart that details the various Pinout Adapters and 
Configurators required to Program the manufacturer's line of PROMs. Those modules having special features 
or requiring special operating techniques are furnished with special operating instructions. 


"GENERIC MODULE 


| PINOUT ADAPTER CONFIGURATOR | 


Figure 3-3 — Generic Personality Module 
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Gang Modules 
Gang Modules are designed to program multiple PROMs simultaneously. The operation of each one is taiiored 
to the PROM being programmed, and each one has its own special operating instructions. 


Tes 
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2708 GANG 
SERIAL NO. RRB 


Figure 3-4 — Gang Personality Module 


SPECIAL PERSONALITY MODULE INSTRUCTIONS 


The M980 was designed to be compatible with all Personality Modules produced by Pro-Log. However, many 
of the software routines within the M980 Control Unit have been streamlined, and new modes of operation 
designed. As a result, some modules operate differently in the M980 than in other Series 90 programmers. 
Those differences are described here. 


PMS9005A 

This module has two modes of operation: Block and Normal. When in Block Mode, all operations of the M980 
are as described in the manual. In Normal Mode, programming does not occur unless data is entered for loca- 
tion 3FF. Therefore, all operations that involve programming the PROM must take this into account. 


it is Suggested that for ease of operation use only the Normal Mode when copying the entire PROM. 

In Engineering Auto-Sequencing Mode (see SECTION 9) the Last Address must be 3FF. 

In any programming mode, should errors be detected by the module, a special display sequence is begun. 
Refer to SECTION 11, Failure to Program Operations for further details. 


PM9051A 
The PM9051A is a gang 2708 module and requires data to be entered for location 3FF in order for 


Programming to take place. For ease of operation, all programming and duplication operations should use a 
Last Address of 3FF. 


In the Engineering Auto-Sequence Mode (see SECTION 9), the Last Address must be 3FF. In any 
Programming mode, should errors be detected by the module, a special display sequence is begun. Refer to 
SECTION 11, Failure to Program, for further details. 
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PM9053A 
in any programming mode, should errors be detected by the module, a special display sequence is begun. 
Refer to SECTION 11, Failure to Program Operations for further details. 


PMS9060A 

The PM9O60A is a TMS2716 Gang Module and requires data to be entered for location 7FF in order for pro- 
gramming to take place. For ease of operation, ali programming and duplication operations should use the 
Last Address of 7FF. 

In the Engineering Auto-Sequencing Mode (see SECTION 9), the Last Address must be 7FF. In any pro- 
gramming mode, should errors be detected by the module, a special display sequence is begun. Refer to 


SECTION 11, Failure to Program Operations, for further details. 


PROM Handlina 

PROMs can be separated into two major categories — MOS and Bipoiar. The MOS PROMs inciude aii 
EPROMs and some CMOS fusible-link PROMs. (For more information, see Pro-Log’s PROM User Guide). 
Care should be taken when handling MOS devices, as most of them are susceptible to damage due to static 
charges. When not piugged in, keep the PROMs on a pad of conductive foam. 


Pro-Log has pioneered the two-socket approach, where the MASTER socket is never subjected to 
programming voltages, and so the chances of ruining a Master PROM are negligable. 


ZIF Sockets 

All Pro-Log Personality Modules use Zero Insertion Force (ZiF) sockets for both MASTER and COPY sockets. 
These sockets are activated by a handle located adjacent to pin 1 of the socket. When the handle is raised or in 
the up position the contacts are open and the PROM may be inserted. Lowering the handle engages the 
contacts and locks the PROM in place. 


In sockets subjected to severe environmental conditions or after extensive use, the contacts may become 
corroded or bent. Periodic inspection of the sockets is suggested. The design of the modules permits the 
replacement of individual sockets should they become worn. (Contact Pro-Log’s Customer Service if this is 
the case.) 


OPEN (UP) CLOSED (DOWN) 
POSITION POSITION 


Figure 3-5 — ZIF Socket 
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SECTION 4 


ADDRESS FIELD DEFINITION 


All keyboard operations with the exception of Manufacturing mode and some of the remote control options 
allow the operator to select a partial address field. If the operator does not select a partial field, the full address 
range will be used. The M980 refers to the Personality Module for Master and Copy PROM size. 


Full Address Operation 
Whenever a mode is selected, the hexadecimal display indicates the full PROM size to the operator by auto- 


matically displaying the First Address and the Last Address. The First Address is always all zeros and the Last 
Address is always ones, represented in hexadecimal. The hexadecimal values for the First and Last Addresses 


of all PROMs are given in Figure 4-1. 
HEXADECIMAL FULL 
PROM FIELD ADDRESS 
FIRST LAST 
ADDRESS ADDRESS 


65536 by X 


Figure 4-1 — PROM Size Field Definition 


The full address field indicates to the operator that all addresses of the PROM will be operated on. The operator 
may accept the full address or select a partial address. 


Partial Address Operation 
The operator has the option of changing the full address to a partial field before initiating the operation. A par- 
tial field may be as small as a single location and as large as the full address field. 


When the First Address and Last Address appear in the hex display the operator can redefine the field by key- 
ing in a Start Address and End Address. The Start and End Addresses define the new field to be operated on. If 
the Start and End Addresses are equal a single location will be operated on. 

The M980 can recall the previous operation Start and End Addresses by not depressing RESET between 


operations. After completing an operation, depress the next mode key and the previous Start and End Ad- 
dresses are recalled. The operator may now perform another operation on the same address field. 


EXAMPLE: Keyboard Strokes for an Operation over a Limited Field (for a 2Kx8 PROM) 


1. 


2. 


3. 
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Depress RESET. The 8 hex displays will be blank. 


Depress the desired Mode key. The First and Last 
Addresses of the Copy PROM will be displayed. 


If the entire address range is to be operated on, 
depress ENTER and the First and Last Addresses 
shown will be accepted as the Start and End Aa- 
dress for the operation. If a limited field is desired, 
continue. 


. Using the hex keyboard, key in a new Start Ad- 


dress, MSD first. When the first key is depressed, 
the left-most displays will be blanked and the 
character corresponding to the key depressed 
will be displayed. Continue to key in the neces- 
sary characters to fill the Start Address displays. 
If the Last Address is to become the End Address, 
depress ENTER and the displayed address will be 
accepted as the Start and End Addresses for the 
operation. 


. If anew End Address is needed, use the keyboard 


to key in anew End Address. When the next key is 
depressed, the right-most displays will be 
blanked and the character corresponding to the 
key depressed will be displayed. Continue until! 
the entire address is keyed in. Depress ENTER 
and the displayed addresses will be accepted as 
the Start and End Addresses. 


V | I} | 
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SECTION 5 


COPY AND MASTER SOCKET OPERATIONS 


This section describes those modes involving the MASTER and COPY sockets. Fora description of the modes 
involving the Buffer, see SECTION 6. 


The COPY socket is used to program PROMs and other devices such as FPLAs and PALs. APROM should not 
be put into the COPY socket unless it is to be programmed. A Copy PROM may be programmed from the 
keyboard, Master PROM, or Buffer. The Copy PROM can be read to the display one location at atime and it can 
be compared automatically with the Master PROM or Buffer. An automatic Checksum, Blank Check or Illegal 


Rit Mahan ran he nartarmand 
Dit UNSCK Can DS perormea on the Copy PRO aM, 


The MASTER socket is used to provide input from a Master PROM for writing to either the Copy PROM or 
Buffer. An automatic Checksum or Blank Check can be performed on the Master PROM. 


CHECKSUM/READ/BLNK CHCK 
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MASTER and COPY Socket Modes 

RESET: Halts all operations. The RESET key is an overriding hardware input to the M980 that halts all 
operations and returns the programmer to the idle state. RESET can be used to stop any automatic operation. 
RESET does not affect the Buffer contents. 

CLEAR: Corrects miskeyed address/data, decrements address in READ, aborts from Duplicate, Compare, 
and Program modes after failure. The CLEAR key is active to clear the displays only at those times when a hex 
key is used to key in address or data information. After the hex character is displayed, the CLEAR key may be 
used to clear that character and any characters to the left of the first character cleared. For additional uses of 


the CLEAR key, see SECTION 10. 
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Toggle Switch Selection 

MANUFACTURING Mode. When ON, this toggle switch will reconfigure the M980 into a manufacturing PROM 
rogrammer. When in the OFF position, the M980 becomes a multifunctional and versatile tool for 

programming any type of programmable device. See SECTION 8 for Manufacturing Mode operations. 


AUDIO. This toggle switch activates a tone generator located inside the M980 Unit. When any error occurs, a 
warbling tone will be generated for approximately 4 seconds. When any operation is finished successfully, a 
Steady tone will be generated for approximately 4 seconds. An operator error in mode selection will cause a 
high-pitched tone for 4 seconds. 


MASTER/BUFFER/COPY (Source — Destination Concept) 

If only one toggle switch is in the ON position, it becomes the Destination of the operation. If two toggle 
switches are in the ON position, the left-most switch becomes the Source and the right-most switch becomes 
the Destination. (If three switches are ON/OFF, and ENTER is depressed, an error code “EO” will be indicated 
in the display, and the warbling tone will sound.) 


MASTER. When only this toggle switch is selected, the MASTER socket becomes the Destination. With two 
switches selected, the MASTER socket becomes the Source. 


BUFFER. When this toggle switch is selected, the Buffer becomes the Source if the COPY switch is ON. At all 
other times the Buffer becomes the Destination. 


COPY. When this toggle switch is selected, the COPY socket becomes the Destination. 


. Seieci ie Switcnes as sn 


Programming a PROM using the M980 Keyboard 
(example shown is for a 2Kx8 PROM) 


bk tl —— -—_—— iti 


sine the appro- MODE AUDIO MASTER BUFFER COPY 


priate Personality Module: ‘ie sert the PROM to be 
written into in the COPY Cocke The Audio 
switch is optionai. 


Ma 
. Depress RESET. The 8 hex displays are blank. [at | | 
EDN | 


. Depress PROG. The First and Last Addresses of 
the Copy PROM will be displayed. PROG 


First Address Last Address 


. To operate over the entire contents of the Copy 

PROM, starting with the First Address, go to step CIEE) 

5. To operate over a limited field, use the hex key- 

board to key in a new Start and End Address, Get 

Mob TIYSt, (Reet Start Address End Address 
. Depress ENTER. The displayed addresses will be 

accepted as the Start and End Addresses for the 

operation. The display will show the Start | | is | | 

Address in the left-most displays. The Write Mode 

LED is lit. Start Address 


Write Mode =. 


. To program the address displayed, key in the de- 
dired data, MSD first, using the CLEAR key to 
correct mistakes. To step over a location conti- 
nue to step 7. 


(Ie) 
soe 
Sole\a) 
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Address Data 
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“NO OF OC) PO — 
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. When the End Address is displayed and step 6 


Depress ENTER to initiate programming of the 

displayed data, or to step over an address without | ) | | hae 
aitering it. The next sequentiai address wili be | t a ae | he RG | 
displayed. Repeat steps 6 and 7 foreach address. | 

If an address cannot be programmed with the Risse Addfess 

data displayed, the M980 will not increment the 
address, and the error tone will sound, if Audio 
switch is ON. See Failure to Program Operations, 


| 

| 

| 
SECTION 11. ¥ | y cone 
[sn 6caee ah 
met —_erF |i 
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——— SSS 


ENTER 


aN 


End Address 


and/or 7 are initiated, an “F” will appear to indi- 
cate that the Program mode has been performed 
over the entire Start and End Address fieids. 


Finished 


. TO repeat the Program mode without Resetting, 


depress the ENTER key when the “F” is dis- 

played. This will display the Start and End Ad- —— 
dress field previously used. You are now back at 

step 4. At this point you can either redefine the ct 
Start and End Address field or continue with the | 
dispiayed Start and End Addresses. 


Start Address End Address 


Summary of Programming a PROM using the M980 Keyboard 


. Insert Personality Module, PROM, and select switches; MFG MODE(OFF) AUDIO(optional ON/OFF), 


MASTER (OFF), BUFFER (OFF), COPY (ON). 


. Depress RESET. Displays are blank. 

. Depress PROG/DUP. First and Last Addresses are shown. 

. Optional. Redefine Start and End Addresses via the hex keyboard. 

. Depress ENTER. Address shown accepted. Start Address displayed. 

. Optional. Key in data to be programmed. 

. Depress ENTER. This will program previously keyed data or step over the displayed address. Repeat for 


every address. 


. Last Address reached and “F” is displayed to indicate Finished. 
. Optional. Depress ENTER to show previous Start and End Addresses, and to return to step 4 and/or 5. 


1. 


Reading a Copy PROM in the COPY Socket 
(example shown is for a 2Kx8 PROM) 


Insert Personality Module and select switches as 
shown. Insert the PROM to be read into the COPY 
socket of the Personality Module. The AUDIO 
switch is optional. 


. Depress RESET. The 8 hex displays are blank. 


. Depress READ. The 8 hex displays show the First 


and Last Addresses of the Copy PROM. 


_ To Read the entire contents of the Copy PROM, 


starting with the First Address, go to step 5. To 
Read a limited field, use the hex keyboard to key 
in a new Start and End Address, MSD first. 


. Depress ENTER. The displayed addresses will be 


accepted as the Start and End Addresses for the 
operation. The display will show the Start Ad- 
dress in the left-most displays. The data located 
at that address will be displayed in the right-most 
displays. Repeat step 5 and the next sequential 
address and data will be displayed. Repeat until 
the End Address is reached, Reset occurs, OR 


Bisiaig 


i 


IENTER 


al|+--- 


READ 


First Address 


Last Address 


Start Address 


End Address 


Address Data 


Address 


6. 


; When the End Address is reached, its data dis- 


. To repeat the Read mode without resetting, de- 


data at that address will be displayed. The M980 
can decrement past the defined Start Address. 
Wrap-around will occur if an all-zero address is ‘Addtess 
reached and decremented again. 


Depress the CLEAR key during the Read opera- S— | ——————————— 
tion. The address will be decremented and the | pLEAR | > age ae ame 
CN 


played, and ENTER is depressed, an “F” will ap- 
pear in the display to indicate Finished. 


Finished 


press the ENTER key when the “F” appears. The 
previous Start and End Addresses will be dis- 
played. Continue with step 4 and/or 5. 


Start Address End Address 


Summary of Reading the Copy PROM in the COPY Socket 


. Insert Personality Module, PROM, and select switches: MFG MODE (OFF), AUDIO (optional ON/OFF), 


RAAQOTED (AME, |FIireenp eae es. lURAR 


MAQTICH (Urr), BUrPFER (OFF), COPY (ON). 


. Depress RESET. Displays are blank. 

. Depress READ/CMPR. First and Last Addresses are shown. 

. Optional. Redefine Start and End Addresses via the hex keyboard. 

. Depress ENTER. The Start Address and its corresponding data are displayed. Repeat for each sequential 


address OR 


. Optional. Depress CLEAR to decrement the address and show its data. 
. End address is reached and ENTER is depressed. An “F” is displayed for Finished. 
. Optional. Depress ENTER to show previous Start and End Addresses, and to return to step 4 and/or 5. 
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Reading a Master PROM in the MASTER Socket 
(example shown is for a 2Kx8 PROM) 


al eta 
t Personality Module and sele 


shown. Insert the device to ang read. inte ihe 
MASTER socket of the Personality Module. The 
AUDIO switch is optional. 


la at 
is uk 


MASTER BUFFER copy 


. Depress RESET. The 8 hex displays are blank. 


. Depress READ. The 8 hex displays show the First 
and Last Addresses of the Master PROM. 


First Address Last Address 


. To Read the entire contents of the Master PROM, 
starting with its First Address, go to step 5. To 
Read a limited address field, use the hex key- 


board to key in a new Start Address, MSD first. 


Repeat for End Address. 


Start Address End Address 


. Depress ENTER. The M980 will accept the dis- i 
played data as the Start and End Addresses for 

the operation. The display will show the Start Ad- 
dress in the left-most dispiays. The data located ‘ 
at that address will be displayed in the right-most ¥ 
displays. Repeat step 5 and the next sequential 
address and data will be displayed. Repeat until 
the End Address is reached, Reset occurs, OR 


Address Data 


—_ 


on & © PN 


oN 


. Depress the CLEAR key during the Read opera- 


tion. The address will be decremented and the 
data at that address will be displayed. The M980 
can decrement past the defined Start Address. 
Wrap-around will occur if an all-zero address is 
reached and decremented again. 


. When the End Address is reached, its data dis- 


played, and ENTER is depressed, an “F” will ap- 
pear in the display to indicate Finished. 


. To repeat the Read mode without resetting, de- 


press the ENTER key when the “F” appears. The 


previous Start and End Addresses will be dis- 


played. Continue with step 4 and/or 5. 


MASTER (ON), BUFFER (OFF), COPY (OFF). 


. Depress RESET. Displays are blank. 
. Depress READ. First and Last Addresses are shown. 
. Optional. Redefine Start and End Addresses. 
. Depress ENTER. The Start Address and its corresponding data are displayed. Repeat each sequential ad- 


dress OR 


=I 


ding the Master PROM in the Master Socket 


Wessncacaas yows = = Sa oe 


. Insert Personality Module, PROM, and select switches; MFG MODE (OFF), AUDIO (optional ON/OFF), | 


Address Data 


a — — 


End Address Data 


Finished 


Start Address 


End Address 


Optiona!. Depress CLEAR to decrement the address and show its data. 
End Address is reached and ENTER is depressed. An “F” is displayed to indicate Finished. 
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. Optional. Depress ENTER to show previous Start and End Addresses, and to return to step 4 and/or 5. 


Duplicating a PROM from a Master PROM 
(exampie shown is for a 2Kx8 PROM) 


1. Select the switches as shown. Insert the appro- MFG 


AUDIO MASTER BUFFER COPY 
priate Personality Module. Insert the PROM to MODE 
be used as Master in the MASTER socket. Insert a “Ak oe ~ ims 
the PROM to be written into in the COPY socket. Ak (fr AR 


The AUDIO switch is optional. 


2. Depress RESET. The 8 hex displays are blank. 


3. Depress DUP. The First and Last Addresses of 
the Master and Copy PROM will be displayed. 


First Address Last Address 


4. To Duplicate the entire contents of the Master 
PROM into the Copy PROM, starting with the 
First Address, go to step 5. To Duplicate over a 
limited field, use the hex keyboard to key ina 
new Starting and Ending Address, MSD first. 


Gaga 
eco 
dood 
IIE) 


Start Address End Address 


5. Depress ENTER. The displayed addresses will 
be accepted as the Start and End Addresses for 
the operation. “C1” will be displayed to indicate 
Change #1. If you do not wish to change any of 
the data being duplicated go to step 8. Change No.1 


[I 
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6. 


10. 


You may now substitute new data for up to eight 
addresses in the defined address field. Using the 
hex keyboard, key in the address at which you 
wish to substitute data. Tne address wiil be dis- 
played in the left-most displays. Now key in the 
data you wish to substitute. The data will be dis- 
played in the right-most displays. If an incorrect 
character is keyed in, use the CLEAR key to 
correct it. 


. Depress ENTER. The change will be stored in 


scratch pad RAM and the next change will be 
displayed (C2, C3, C4, ...C8). Repeat step 6 for 
up to 8 changes or go to step 8. Step 8 will start 
automatically after the eighth change is keyed in 
and ENTER is depressed. 


. Depress ENTER. The display will show “D AAA” 


to indicate that the Duplicate (D) mode is Active 
(AAA). The Write Mode LED is lit. When the 
Duplicate modeis finished “D F” willbe displayed. 
The Write Mode LED is extinguished. 


. To repeat the Duplicate mode without resetting, 


depress ENTER again. This will display the pre- 
vious Start and End Addresses and return you to 
sten 4and/or5. After step 5, the change code will 
indicate the number of changes entered pre- 
viously, plus one. Additional changes may now 
be entered if desired. 


if an error should occur, the address and the 
data of the Master PROM where the error oc- 
curred will be displayed. Depressing key C will 
show the copy data at that address. Depressing 
key A will show the master data again. 
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Change No.2 


Duplicate Active 
WRITE MODE _o 


Duplicate Finished 


ENTER 


Start Address End Address 


elfe Hele) 
CIPI) 
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Error Address Data 


11. 
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Depress ENTER to resume the Duplicate opera- 
tion and to return to step 8; OR depress CLEAR 
to abort to Duplicate Finished. See Failure to 
Program Operations, SECTION 11. 


Duplicate Active 


Duplicate Finished 


Summary of Duplicating a PROM from a Master PROM 


. Insert Personality Module, Master and Copy PROMs, and select switches: MFG MODE (OFF), AUDIO 


(optional ON/OFF), MASTER (ON), BUFFER (OFF), COPY (ON). 


. Depress RESET. Displays are blank. 

. Depress PROG/DUP. First and Last Addresses are displayed. 

. Optional. Key in new Start and/or End Addresses. 

. Depress ENTER. C1 is displayed asking for change #1. If no changes go to step 8. 

. Optional. Key in substitution address and data. 

. Depress ENTER. C2, C3, C4, ...C8, will be displayed asking for more changes. Repeat step 6 for more 


changes or go to step 8. 


. Depress Enter. “D AAA” will be displayed for DUP ACTIVE. “D F” will be displayed for Dup Finished. 
. Optional. Depress ENTER to recall Start and End Addresses and go to step 4 and/or 5if you wish to repeat 


the Duplicate mode. 


. fan error should occur the address and data of the error will be displayed. Key A will show master data and 


Key C will show copy data. 


. Optional. Depress ENTER to continue with DUP after an error or depress CLEAR to abort to Dup Finished, 


without losing original address limits and changes. 
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Comparing a Copy Prom with a Master PROM 
(example shown is for a 2Kx8 PROM) 


1. Select the switches as shown. Insert the appro- MFG 
priate Personality Module. Insert the PROM to be MODE ADI Gres Serre mone 
used as Master in the MASTER socket. Insert the ae Fe. lins ne 
PROM to be written into the COPY socket. The t rr 4. ) A if) Cy 
AUDIO switch is optional. \ y) y) Mi, 
NS 
2. Depress RESET. The 8 hex displays are blank. et 
eee’ 


3. Depress CMPR. The First and Last Addresses of 
the Master and Copy PROMs will be displayed. 


First Address Last Address 


First Address, go to step 5. To Compare a limited 
field, use the hex keyboard to key in anew Start 
and End Address, MSD first. 


4. To Compare the entire contents of the Master 
PROM against the Copy PROM, starting with the [elle] 


Start Address End Address 


5. Depress ENTER. The displayed addresses will be oo Active 
accepted as the Start and End Addresses for the 
operation. “C AAA” will be displayed to indicate 
Compare (C) Active (AAA). When the Compare 


ar ar ee ee ee 
mode is finished, “C F” willbe displayed for Com- 
pare (C) Finished (F). 

NS ee ee ee 


Compare Finished 


6. To repeat the Compare mode after “C F” is dis- 
played, depress ENTER. The previous Start and 


rie ial . FNP oer be Fe : Vee wailed ee 
End Addresses will be displayed. Continue with | cae | g 


step 4 and/or 5. 


SS a rn RP RTE 
Start Address End Address 


Ip i 
7. Ifa non-compare occurs, the address and data of LJ LOE 
the Master PROM where the non-compare oc- EIeIeIE) 
curred will be displayed. Key C will display the [allfsllfelivl 


copy data and key A will display the master data. Dee | Va —- NJ | 


Error Address Data 


8. Depress ENTER to continue with the Compare Compare Active 
operation and to return to step 4 and/or 5; OR de- or 


press CLEAR to abort to Compare Finished. 


Compare Finished 


Summary of Comparing a Copy PROM with a Master PROM 


. Insert Personality Module, Master and Copy PROMs, and select switches; MFG MODE (OFF), AUDIO 
(optional ON/OFF), MASTER (ON), BUFFER (OFF), COPY (ON). 

. Depress RESET. The hex displays are blank. 

. Depress READ/CMPR. First and Last Addresses are displayed. 

. Optional. Key in new Start and/or End Addresses. 

. Depress ENTER. “C AAA” is displayed. When finished “C F” is displayed. 

. Optional. Depress ENTER to repeat operation over previously selected address field. 

. fa non-compare occurs the address and data of the Master PROM are displayed. Key C displays copy data 
and key A displays master data. 

. Optional. Depress ENTER to continue Comparing or depress CLEAR to abort to Compare Finished, 
without losing original address limits. 


NOOARWM = 


feo) 


5-14 


Performing a Checksum on a Master PROM 
(example shown is for a 2Kx8 PROM) 


1, Select the switches as shown. Insert the appro- 
priate Personality Moduie. insert the PROM to be 
used as Master PROM in the MASTER socket. 
The AUDIO switch is optional. 


2. Depress RESET. The 8 hex displays are blank. 


3. Depress Key C. The Start and End Addresses of 
the Master PROM will be displayed. 


4. To Checksum the entire contents of the Master 
PROM, starting with the Start Address, go to step 
5. To Checksum over a limited field, use the hex 
keyboard to key in a new Start and End Address, 
MSD first. 


5. Depress ENTER. The M980 will accept the dis- 
played data as the Start and End Addresses for 
the operation. The display will show “CC AAA” to 
indicate Checksum (CC) Active (AAA). When the 
Checksum is complete, the six digit hex equiva- 
lent will be displayed with the MSD’s that are not 
used indicating 0’s. 


MASTER 


BUFFER 


AUDIO COPY 


Sogo) 
wieleIes 
WIEIEIC 


eieigig) 


First Address Last Address 


i) 


GeIeIe) 
WIE) 
JCC) 


(ileIe) 


Start Address End Address 


jen 


Hexadecimal Checksum 


Summary of Performing a Checksum on a Master PROM 
1. Insert Personality Module, Master PROM, and select switches; MFG MODE (OFF), AUDIO (optional ON/ 


OFF), MASTER (ON), BUFFER (OFF), COPY (OFF). 


2. Depress RESET. Displays are blank. 


3. Depress key C. First and Last Addresses are displayed. 


4. Optional. Redefine Start and End Addresses. 


5. Depress ENTER. “CC AAA’ is displayed while active. Hexadecimal Checksum is displayed when finished. 
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Performing a Checksum on a Copy PROM 
(example shown is for a 2Kx8 PROM) 


Select the switches as shown. Insert the appro- 
priate Personality Module. Insert the Copy PROM 
into the COPY socket of the Personaiity Moduie. 
The AUDIO switch is optional. 


. Depress RESET. The 8 hex displays are blank. 


. Depress KEY C. The First and Last Addresses of 


the Copy PROM will be displayed. 


. To Checksum the entire contents of the Copy 


PROM, starting with the First Address, go to step 
5. To Checksum over a limited field, use the hex 
keyboard to key in a new Start and End Address, 
MSD first. 


. Depress ENTER. The M980 will accept the dis- 


played data as the Start and End Addresses for 
the operation. The display will show “CC AAA” to 
indicate Checksum (CC) Active (AAA). When the 
Checksum is compiete, the six digit hex equi- 
valent will be displayed. 


BUFFER 


COPY 


MASTER 


4 


(cJ[ey 
(ele) 
Celts) 
ola 


Ciel) 
HIRIeICI 


First Address Last Address 


(elfedetle) 
SOIC) 
GICIEIE) 
IGIEIe) 


Start Address End Address 


al 


Hexadecimal Checksum 


Summary of Performing a Checksum on a Copy PROM 
. Insert Personality Module, Copy PROM, and select switches; MFG MODE (OFF), AUDIO (optional ON/ 


OFF), MASTER (OFF), BUFFER (OFF), COPY (ON). 


. Depress RESET. Displays are blank. 


. Depress key C. First and Last Addresses are displayed. 


. Optional. Redefine Start and End Addresses. 


. Depress ENTER. “CC AAA” is displayed while active. Hexadecimal Checksum is displayed when finished. 
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Performing a Blank Check on a Master PROM 
(example shown is for a 2Kx8 PROM) 


1. Select the switches as shown. Insert the appro- 
priate Personaiity Moduie. insert ine PROM to be 
Blank Checked into the MASTER socket. The 
AUDIO switch is optional. 


2. Depress RESET. The 8 hex displays are blank. 


3. Depress BLNK CHCK. The First and Last Ad- 
dresses of the Master PROM will be displayed. 


4. To Blank Check the entire contents of the Master 
PROM, starting with the first location, go to step 
5. To Blank Check a limited fieid, continue. Use 
the hex keyboard to key in a new Start Address, 
MSD first. Repeat for the Ending Address. 


5. Depress ENTER. The M980 will accept the dis- 
played data as the Start and End Addresses for 
the operation. The display will show “B_ AAA” to 
indicate Blank Check (B) Active (AAA). “B F” will 
be displayed for Blank Check Finished. 


6. To repeat the Blank Check operation, depress 
ENTER when “B F” appears. The previous Start 
and End Addresses will be displayed and you may 
continue with step 4 and/or 5. 


Sahel AUDIO MASTER BUFFER COPY 
WY LS) Ry’ VV NJ 


=I 


First Address Last Address 


End Address 


End Address 


Start Address 
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. If a non-blank address is found, the address and 


data will be displayed. Return to step 5 to conti- 
nue or RESET. 


Non-blank Address Data 


Summary of Performing a Blank Check on a Master PROM 


tT a eee Oe 


. insert Personaiity Moduie, Master PROM, and seiect switches; MFG MODE (OFF), AUDIO (optional ON/ 


OFF), MASTER (ON), BUFFER (OFF), COPY (OFF). 


. Depress RESET. Displays are blank. 


Denress BLENK CHCK, First and Last Address es of Master PRO 


mer PES ee ed RAGE PIES SS wn 


. Optional. Redefine Start and End Addresses. 

. Depress ENTER. “B AAA” is displayed while active. “B F” displayed for Blank Check Finished. 
. Optional. Depress ENTER to repeat Blank Check and go to step 4 and/or 5. 

. If non-blank address is found, it will be displayed. Return to step 5 to continue or RESET. 
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Performing a Blank Check on a Copy PROM 
(example shown is for a 2Kx8 PROM) 


1. Select the switches as shown. Insert the appro- 
priate Personality Moduie. insertine Copy PROM 
to be Blank Checked into the COPY Socket. The 
AUDIO switch is optional. 


2. Depress RESET. The 8 hex displays are blank. 


3. Depress BLNK CHCK. The First and Last 
Addresses of the Copy PROM will be displayed. 


4. To Blank Check the entire contents of the Copy 
PROM, starting with the first location, go to step 
5. To Blank Check a limited field, continue. Use 
the hex keyboard to key in a new Start Address, 
MSD first. Repeat for the End Address. 


5. Depress ENTER. The M980 will accept the dis- 
played data as the Start and End Addresses for 
the operation. The display will show “B AAA” to 
indicate Blank Check (B) Active (AAA). “B F” will 
be displayed for Blank Check Finished. 


MFG 


MODE AUDIO MASTER BUFFER COPY 


First Address Last Address 


Start Address End Address 


Blank Check 


Finished 
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. To repeat the Blank Check operation, depress 


. If a non-blank address is found, the address and 


ENTER when “B F” appears. The previous Start 
and End Address will be displayed and you may 
continue with step 4 and/or 5. 


Start Address End Address 


data will be displayed. Return to step 5 to conti- 
nue or RESET. 


Non-blank Address Data 


Summary of Performing a Blank Check on a Copy PROM 


. Insert Personality Module, Copy PROM, and select switches; MFG MODE (OFF), AUDIO (optional ON/ 


OFF), MASTER (OFF), BUFFER (OFF), COPY (ON). 


. Depress RESET. Displays are blank. 

. Depress BLNK CHCK. First and Last Addresses of Copy PROM are displayed. 

. Optional. Redefine Start and End Addresses. 

. Depress ENTER. “B AAA” is displayed while active. “B F” displayed for Blank Check Finished. 
. Optional. Depress ENTER to repeat Blank Check and go to step 4 and/or 5. 

. If non-blank address is found, it will be displayed. Return to step 5 to continue or RESET. 


Performing an Illegal Bit Check on a Copy PROM from the Master PROM 
(example shown is for a 2Kx8 PROM) 


under consideration fram the lookup table in the personality module. If the copy PROM has a nonerased 
location that has an erased state to be written, an error condition will occur. No attempt wiii be made to write 
data to the copy PROM during Illegal Bit Check. 


—h 


Select switches as shown. 


. Depress RESET. The 8 hex displays are biank. 


. Press BLNK CHCK. The first and last addresses 


of the Copy PROM will be displayed. 


. To perform an Illegal Bit Check (IBC) over dis- 


played field, go to step 5. To change address field, 
use keyboard to enter new Start and End 
Addresses. See SECTION 3 for more details. Use 
CLEAR key for corrections. When the complete 


fiald ie dafinad 
figid is defined, go on to the next step. 


. Depress ENTER. The M980 will accept the Start/ 


End Address displayed as the field over which the 
Illegal. Bit Check will be performed. “B AAA” 
shows that IBC is active. “BF” shows that IBC has 
been completed. 


. To repeat IBC operation, depress ENTER after 


“BF” appears. The previous Start/End Address 
will be displayed. Continue at step 4. 


First Address Last Address 


= 
[3] Start Address End Address 


IBC Finished 
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7. The Illegal Bit Check is performed at sequential 


| Address Copy Data 


location is found that can’t be overwritten, that aman 


address is shown along with the Master data. a eal || 
Depress key “C” on the hex keyboard to display elaigis) 
Copy data. Depress “A” to restore Master data. 


Depress ENTER to continue IBC operation or = 


TAM. iia Wh 2 eee 
CLEAR to force finish. Then depress ENTER t ROS MS) Address Master Data 
continue at Step 4. 


Noe, —— 
rN CO I nN 


Finished 


Summary of Illegal Bit Checking a Copy PROM from a Master PROM 


1. Insert Personality Module, Master and Copy PROMs, and select switches; MFG MODE (OFF), AUDIO 
(optional ON/OFF), MASTER (ON), BUFFER (OFF), COPY (ON). 

. Depress RESET The hex displays are blank. 

. Depress BLNK CHCK. First and Last Addresses are displayed. 

. Optional. Key in new Start and/or End Address. 

. Depress ENTER. “B AAA” is displayed. When finished “B F” is displayed. 

. Optional. Depress ENTER to repeat operation over previously selected address field. 

. If an illegal condition occurs, the address and data of the Master PROM are displayed. Key C displays copy 
data and key A displays master data. 

. Optional. Depress ENTER to continue Illegal Bit Check or depress CLEAR to abort to IBC Finished, without 
losing original address limits. 


NOB WP 


[ee] 
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SECTION 6 


SUMMARY OF BUFFER OPERATIONS 
rO/FROM A COPY OR MASTER PROM 


The CMOS RAM Buffer of the M980 provides a workspace (4Kx8 standard, 16Kx8 optional) where PROM code 
can be accumulated and manipulated prior to programming a biank PROM. The Buffer can be loaded from the 
M980 keyboard, Master PROM, or the remote interfaces 9811, 9812, 9814, and 9818. The M980 features Data 
Displacement during Buffer input and output operations, and enables edit functions to change that data. The 
M980 power may be switched OFF for at least one week without losing Buffer data. It is recommended thatthe 
Buffer be cleared to the erased state of the PROM type used prior to loading valid data into the Buffer. See Fill 
Buffer Operations in SECTION 7. RESET does not affect the Buffer contents. 


The following operations are described in detail to allow the user to perform this transfer of data. These 
operations may also be used to transfer parts of several different PROMs into the Buffer and to transfer their 
total sum into one PROM. ; 


M980 
BUFFER 


4 $ 


MASTER 
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Duplicating the RAM Buffer from a Master PROM 
(example shown is for a 16Kx8 RAM Buffer and a 2Kx8 Master PROM) 


. Select the switches as shown. Insert the appro- 


priate Personality Module. Insert the PROM into 
the MASTER socket. The RAM Buffer may be 
filled with any data prior to this operation by 
using “Fill Buffer’ a Buffer Edit operation des- 
cribed in SECTION 7. The AUDIO switch is 


at i 
ral 
optional. 


. Depress RESET. The 8 hex displays are biank. 


. Depress DUP. The First and Last Addresses of the 


Master PROM are displayed. 


. To Duplicate the entire contents of the Master 


PROM into the Buffer go to step 5. To Dupiicate 
over a limited field, use the hex keyboard to key in 
a new Start and End Address, MSD first. 


. Depress ENTER. The M980 accepts the displayed 


data as the Start and End Addresses for the 
operation. The display shows “0000”, the First 
Address of the RAM Buffer. 


. If you wish the Duplicate operation to start at the 


first location of the RAM Buffer, continue to step 
7. To redefine the Start Address of the Buffer, use 
the hex keyboard to key in a new Start Address, 
MSD first. 


(oleifellc) 
Eee) 
Galea 
cage 


RESET) 


First Address Last Address 


[ENTER |______»> 


Buffer First Address 


Buffer Start Address 


Te 


(oe) 


—s 


OanO OB W AD 


. To repeat the Duplicate operation without reset- 


. You may now redefine the Buffer Start Address as 


Depress ENTER. The displayed Start Address for 
the RAM Buffer is accepted by the M980. “D AAA” 


is dispiayed to indicate Duplicate (D) Active. pois I 
Write Mode LED is lit. The M980 starts duplicating ; 


from the Master Start Address into the Start 
Address of the RAM Buffer. This continues until 


eee or 


Duplicate Active 


| 
WRITE MOoDE——(_)-— 


Sa 


i Pee i 
| 


finished the display shows “D F” 


Duplicate Finished 


ting, depress ENTER. The hex display shows the 
previous Start and End Addresses used. You may 
now redefine the Start and End Addresses as in 
step 4 or you may depress ENTER again and the Start Address End Address 
previous Buffer Start Address is displayed. 


ENTER 


in step 6, or you may depress ENTER to start the ENTER 
Duplicate function as in step 7. 


Buffer Start Address 


Summary of Duplicating the RAM Buffer from a Master PROM 


. Insert Personality Module, Master PROM, and select switches; MFG MODE (OFF), AUDIO (optional ON/ 


OFF), MASTER (ON), BUFFER (ON), COPY (OFF). 


. Depress RESET. Dispiays are biank. 

. Depress DUP. First and Last Addresses of Master PROM are displayed. 

. Optional. Redefine Start and End Addresses of the Master. 

. Depress ENTER. Start Address of RAM Buffer is displayed. 

. Optional. Redefine the Buffer Start Address 

. Depress ENTER. “D AAA” is displayed for DUP Active. “D F” is displayed when finished. 

. Optional. Depress ENTER to repeat Master Start and End Address. 

- Optional. Depress ENTER to repeat Buffer Start Address, beginning of Duplicate operation. 
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Comparing the RAM Buffer with a Master PROM 
(example shown is for a 16Kx8 RAM Buffer and a 2Kx8 Master PROM) 


_ Select the switches as shown. Insert the appro- 
priate Personality Module. Insert the Master 
PROM into the MASTER socket. The AUDIO 
switch is optional. 


. Depress RESET. The 8 hex displays are blank. 


. Depress CMPR. The 8 hex displays show the First 
and Last Addresses of the Master PROM. 


_ If the entire contents of the Master PROM are to 
be Compared, with the Buffer go to step 5. To 
Compare a limited field, use the hex keyboard to 
key in a new Start and End Address, MSD first. 


. Depress ENTER. The M980 accepts the displayed 
data as the Start and End Addresses for the 
operation. The display shows “0000” the First 
Address of the RAM Buffer. 


_ If you wish the compare operation to begin at the 
first location of the RAM Buffer, continue to 
step 7. To redefine the Start Address of the Buffer, 
use the hex keyboard to key in a new Start 
Address, MSD first. 


AUDIO MASTER BUFFER COPY 


First Address Last Address 


Start Address End Address 


ENTER 


Buffer First Address 


(elles 
GIGICIC) 
Cie 
GIGIEIE) 


Buffer Start Address 
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. If anon-compare occurs, the address and data of 


. To repeat the Compare operation without reset- 


Depress ENTER. The displayed Start Address for . 
the RAM Buffer is accepted by the M980. “C AAA” | ca | 
is displayed to indicate Compare (C) Active 
(AAA). The M980 starts Comparing from the Mas- 
ter PROM Start Address with the Start Address of 
the RAM Buffer. This continues until the End Ad- 
dress of the Master PROM is reached. When 


finished the display shows “C F”. 


re: a? a | 
Compare rinisnéea 


the Master location is displayed. By depressing 
key B, the Buffer address and data may be seen. 
Depress ENTER to continue, or CLEAR to abort. 


ting, depress ENTER. The hex display shows the 
previous Start and End addresses used. You may 
now redefine the Start and End Addresses as in 
step 4 or you may depress ENTER again and the 
previous Buffer Start Address is displayed. You 
may redefine the Buffer Start Address asin step6 
and/or go to step 7. 


Start Address End Address 


Buffer Start Address 


Summary of Comparing the RAM Buffer with a Master PROM 


. Insert Personality Module, Master PROM, and select switches; MFG MODE (OFF), AUDIO (optional ON/ 


OFF), MASTER (ON), BUFFER (ON), COPY (OFF). 


. Depress RESET. Displays are blank. 

. Depress CMPR. First and Last Addresses of Master PROM are displayed. 

. Optional. Redefine Start and End Addresses of the Master PROM. 

. Depress ENTER. Start Address of RAM Buffer is displayed. 

. Optional. Redefine the Buffer Start Address 

. Depress ENTER. “C AAA” is displayed for CMPR Active. “C F” is displayed when finished. 
. Error displayed if non-compare occurs. 

. Optional. Depress ENTER to repeat Compare operation. 
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Duplicating the RAM Buffer into a Copy PROM 
(example shown is for a 16Kx8 RAM Buffer and a 2Kx8 Copy PROM) 


1, Select the switches as shown. Insert the appro- 
priate Personality Module. Insert the Copy 
PROM into the Copy socket. The AUDIO switch 
is optional. 


2. Depress RESET. The 8 hex displays are blank. RESET | | 


3. Depress DUP. The First and Last Addresses of 
the Copy PROM are displayed. 


First Address Last Address 


4. To Duplicate the entire contents of the Copy 
PROM from the Buffer goto step 5. To Duplicate 
a limited field, use the hex keyboard to key ina 
new Start and End Address, MSD first. 


Start Address End Address 


5. Depress ENTER. The M980 accepts the dis- 
played data as the Start and End Addresses for 
the operation. The display shows “0000” the First 
Address of the RAM Buffer. 


Buffer First Address 


6. If you wish the Duplicate operation to start at the 
first location of the RAM Buffer, continue to step 
7. To redefine the Start Address of the Buffer, 


use the hex keyboard to key in a new Start Ad- 


dress, MSD first. 


Buffer Start Address 
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10. 


Depress ENTER. The displayed Start Address 
for the RAM Buffer is accepted by the M980. 
“D AAA” is displayed to indicate Dupiicate (D) 
Active (AAA.) The write mode LED is lit. The 
M980 staris duplicating to the Copy PROM’s 
Start Address from the Start Address of the RAM 
Buffer. This continues until the End Address of 
the Copy PROM is reached. When finished, the 
display shows “D F.” 


. To repeat the Duplicate operation without reset- 


ting, depress ENTER. The hex display shows the 
previous Start and End Addresses used. You 
may now redefine the Start and End Addresses 
as in step 4 or you may depress ENTER again 
and the previous Buffer Start Address is dis- 
played. You may redefine the Buffer Start Ad- 
dress as in step 6 and/or go to step 7. 


. If an error should occur, the address and the 


data of the Buffer where the error occurred are 
displayed. Depressing key C shows the copy 
data and address. Depressing key B shows the 
Buffer data again. See Section 12. 


Depress ENTER to resume duplication and to 
return to step 8, or depress CLEAR to abort to 
Duplicate Finished (“D F”). See Failure to Pro- 
gram Operations in SECTION 11. 


i 
1 
| 


Duplicate Active 


"i jt | | 


Duplicate Finished 


Start Address End Address 


Buffer Start Address 


Error Address Data 


Duplicate Finished 


—h 
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Summary of Duplicating the RAM Buffer into a Copy PROM 


. Insert Personality Module, Copy PROM, and select switches; MFG MODE (OFF), AUDIO (optional ON/ 


OFF), MASTER (OFF), BUFFER (ON), COPY (ON). 


. Depress RESET. Displays are blank. 
. Depress DUP. First and Last Addresses of Copy PROM are displayed. 
. Optional. Key in Start and End Addresses. 


. Depress ENTER. First Address of the Buffer is dispiayed. 
. Optional. Key in the new Buffer Start Address. 


Depress ENTER. “D AAA” is displayed for Duplicate Active. “D PF’ is displayed when Finished. 


. Optional. Depress ENTER to repeat the start and End Addresses of the Copy PROM. Depress ENTER 


again to repeat the Start Address of the Buffer. Return to step 7 to continue the Duplicate operation. 


. Ifanerror occurs, the address and data of the error are displayed. Depress key C to view copy address and 


eee | 


data; depress key B to view Buffer address and daia. 


. Optional. Depress ENTER to continue with the Duplicate operation or depress CLEAR to abort to Dup 


Finished. 
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Comparing the RAM Buffer to a Copy PROM 
(example shown is for a 16Kx8 RAM Buffer and a 2Kx8 Copy PROM) 


1. Select the switches as shown. Insert the appro- 
priate Personality Module. Insert the Copy 
PROM inthe COPY socket. The AUDIO switch is 
optionai. 


N 


. Depress RESET. The 8 hex displays are blank. 


3. Depress CMPR. The 8 hex displays show the 


First and Last Address of the Copy PROM. 


4. To Compare the entire contents of the Copy 
PROM with the Buffer, go to step 5. To Compare 
a limited field, use the hex keyboard to key ina 
new Start and End Address, MSD first. 


5. Depress ENTER. The M980 accepts the dis- 
played data as the Start and End Addresses for 
the operation. The display shows “0000” the First 
Address of the RAM Buffer. 


6. If you wish the Compare operation to start with 
the first location of the RAM Buffer, continue to 
step 7. To redefine the Start Address of the Buf- 
fer, use the hex keyboard to key in a new Start 
Address, MSD first. 


BUFFER 


COPY 


MASTER 


(> 
Q 


First Address Last Address 


Start address End Address 


pa 


Buffer First Address 


Buffer Start Address 
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10. 


Depress ENTER. The displayed Start Address 
for the RAM Buffer is accepted by the M980. 
“C AAA” is displayed to indicate Compare (C) 
Active (AAA). The M980 begins comparing the 
Start Address of the Buffer with the Start Ad- 
dress of the Copy PROM. This continues until 
the End Address of the Copy PROM is reached. 
When finished the display shows “C F”. 


. To repeat the Compare operation without reset- 


ting, depress ENTER. The hex display shows the 
previous Start and End Addresses used. You 
may now redefine the Start and End Addresses 
as in step 4 OR you may depress ENTER again 
and the previous Buffer Start Address is dis- 
played. You may redefine the Buffer Start Ad- 
dress as in step 6 and/or go to step 7. 


. If an error should occur, the address and the 


data of the Buffer where the error occurred are 
displayed. Depressing key C shows the copy 
data and address. Depressing key B shows the 
Buffer data and address again. See Section 12. 


Depress ENTER to resume Compare operations 
and to return to step 8 OR depress CLEAR to 
abort to Compare Finished. See Failure to Pro- 
gram Operations in SECTION 11. 
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Compare Active 


Compare Finished 


pK 


Start Address End Address 


J 


ENTER 


Buffer Start Address 


GoeG 
oooo 
ouloo 
ones 


Error Address Data 


bed 


OR 


i 
CLEAR 


Compare Active 


Compare Finished 


ok 


ONOOR WN 
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Summary of Comparing the RAM Buffer with a Copy PROM 


. Insert Personality Module, Copy PROM, and select switches; MFG MODE (OFF), AUDIO (optional ON/ 


OFF), MASTER (OFF), BUFFER (ON), COPY (ON). 


. Depress RESET. All! displays are blank. 

. Depress CMPR. First and Last Addresses of the Copy PROM are displayed. 
. Optional. Key in the new Start and End Addresses. 

. Depress ENTER. The First Address of the Buffer is displayed. 

. Optional. Key in the new Buffer Start Address. 


Depress ENTER. “C AAA” is displayed for Compare Active. “C F” is displayed when finished. 


. Optional. Depress ENTER to repeat the Start and End Addresses of the Copy PROM. Depress ENTER 


again to repeat the Start Address of the Buffer. Go to step 7 to continue the Compare operation. 


. lfanerror occurs, the address and data of the error are displayed. Depress key C to view copy data and key 


B to view Buffer data. 
Optional. Depress ENTER to continue with the Compare operation or depress CLEAR to abort to Compare 
Finished. 
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Performing an Illegal Bit Check on a Copy PROM from the Buffer 
(example shown is for a 16Kx8 RAM Buffer and a 2Kx8 Copy PROM) 


The Illegal Bit Check operation checks for the possibility of overwriting the PROM in the copy socket over the 
defined field with data from the buffer. lilegai Bit Check determines the erased state of the PROM under con- 
sideration from the lookup table in the personality module. If the copy PROM has a nonerased location that has 
an erased state to be written, an error condition will occur. No attempt will be made to actually write data to the 
copy PROM during illegal bit check. 


AUDIO MASTER BUFFER COPY 


1. Select switches as shown. 


3. Press BLNK CHCK. The first and last addresses 
of the Copy PROM will be displayed. 


First Address Last Address 


4. To perform Illegal Bit Check over displayed field, 
go to step 5. To change address field, use key- 


A CrnadA AAA Ce 
board to enter new Start and End Address. See 


SECTION 3 for more details. Use CLEAR key for 
corrections. When the complete field is defined, 
go on to the next step. 


Start Address EndcAddress 


an 


. Depress ENTER. The M980 will accept the Start/ 
End Address displayed as the field over which the 
IBC will be performed. The display shows “0QQ00”, 
the first address of the RAM Buffer. 


6. If you wish the IBC to begin at the Buffer location 
shown, go to step 7. To redefine the Start Address 
of the Buffer, use hex keyboard to key in new 
Buffer Start Address, MSD first. Use CLEAR key if 
corrections are needed. 


(el ielfe) 
Elec) 
Soe 


GIGICIC) 


Buffer Start Address 
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. If the Illegal Bit Check finds a location that can't 


. Depress ENTER to continue IBC, or CLEAR to 


Depress ENTER. The displayed Start Address for 
the RAM Buffer is accepted. “B AAA” is displayed ENTER |—— | 


to show that the IBC is being performed over the Vara | | 


addresses accepted. The M980 performs the IBC | illegal Bit Check rplenrs 


between the Start Address of the copy PROM and 
the Start Address of the Buffer in sequential 
order. When finished, the display shows “B F.” 


Illegal Bit Check Finished 


at that location is shown. Depressing key “C” 
shows the corresponding location of the Copy 
PROM address and data. Depressing key “B” will 
restore Buffer address and data to the display. 


be overwritten, the address and data of the Buffer 
oo 


Error Address Buffer Data 


Error Address Copy Data 


force finish (“BF”), then depress ENTER to return 


ES 
to step 4. 
Illegal Bit Check Active 
OR 


lliegal Bit Check 


Nea ges 
| contin at Step 4 
AS 


Summary of iiiegai Bit Checking the RAM Buffer to a Copy PROM 


1. 
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Insert Personality Module, Copy PROM, and select switches; MFG MODE (OFF), AUDIO (optional 
(ON/OFF), MASTER (OFF), BUFFER (ON) COPY (ON). 


. Depress RESET. All displays are blank. 

. Depress BLNK CHCK. First and Last Addresses of the Copy PROM are displayed. 
. Optional. Key in the new Start and End Addresses. 

. Depress ENTER. The First Address of the Buffer is displayed. 


Optional. Key in the new Buffer Start Address. 


. Depress ENTER. “B AAA” is displayed for IBC Active. “B F” is displayed when finished. 
. Optional. Depress ENTER to repeat the Start and End Addresses of the Copy PROM. Depress ENTER 


again to repeat the Start Address of the Buffer. Go to step 7 to continue the IBC operation. 


. If an illegal condition occurs, the address and data of the error are displayed. Depress Key C to view copy 


data and Key B to view Buffer data. 


. Optional. Depress ENTER to continue with the IBC operation or depress CLEAR to abortto IBC Finished. 
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SECTION 7 
ADDITIONAL BUFFER OPERATIONS 


The CMOS RAM Buffer of the M980 provides a workspace (4Kx8 standard, 8Kx8 and 16Kx8 optional) where 
PROM code can be accumulated and manipulated prior to programming a blank PROM. The Buffer can be 
loaded from the M980 keyboard, Master PROM, or the remote interfaces 9811, 9812, 9814, and 9818. The M980 
features Data Displacement during Buffer input and output operations, and enables edit functions to change 
that data. The M980 power may be switched OFF for at least one week without losing Buffer data. it is recom- 
mended that the Buffer be cleared to the erased state of the PROM type used prior to loading valid data into the 


Buffer. See Fill Buffer Operations in SECTION 7. RESET does not affect the Buffer contents. 


Only the Buffer is involved in the following operations; it is not mandatory that a Personality Module be 
installed, a warning “E4” is displayed; this can be overridden by continuing with the operation. 


CHECKSUM 
BLANK CHECK 


[ee 


EDIT 
M980 AUTO 


BUFFER WRITE MODE 


LS 


feo fel 
Hoo 
= fle 

ee 


Figure 7-1 
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Programming the RAM Buffer using the M980 Keyboard 
(example shown is for 8Kx8 RAM Buffer) 


1. Select the switches as shown. The AUDIO switch 
is optional. 


2. Depress RESET. The 8 hex displays are blank. A 
Personaiity Moduie is not necessary. “E4” is dis- 
played if a Personality Module is not present. A 
warbling tone will sound if the AUDIO switch is 
ON. You may now continue. 


3. Depress PROG. The 8 hex displays should show 
the First and Last Addresses of the RAM Buffer. 


4. To Program the entire contents of the RAM Buf- 
fer, starting with the First Address, go to step 5. 
To Program a limited field, use the hex keyboard 
to key in a new Start and End Address, MSD first. 


9. Depress ENTER. The M980 accepts the displayed 
data as the Start and End Addresses for the 
operation. The display shows the Start Address in 


irKrer 


the left-most display. The Write Mode LED is lit. 


6. To Program the address displayed, key in the de- 
sired data, MSD first, using the CLEAR key to cor- 
rect mistakes. To step over a location, continue to 
step 7. 


BUFFER COPY 


MASTER 


First Address Last Address 


Start Address End Address 


Start Address 


WRITE MODE —(_}—— 


gagd 
dogg 
oolcja 
guide 


Address Data 


7. 


ae Re 3 - 


© © 


. When the End Address is displayed and steps 6 


Depress ENTER to initiate Programming of the 
displayed data, or to step over an address without 
altering it. The next sequential address is dis- 
played. Repeat steps 6 and/or 7 for each address. 


and/or 7 are initiated, an “F” appears to indicate 
that the Program mode has been performed over 
the specified Address field. 


Finished 


. To repeat the Program operation without reset- 


ting, depress ENTER when “F” is displayed. This 
displays the Start and End Address field pre- 
viously used. You are now back at step 4. The 
Start and End Address field can be redefined or 
you can continue with the displayed Start and 
End Addresses. Start Address End Address 


Summary of Programming the RAM Buffer using the M980 Keyboard 


. Set select switches: MFG MODE (OFF), AUDIO (optional ON/OFF), MASTER (OFF), BUFFER (ON), 


COPY (OFF). 


. Depress RESET. All displays are blank. 
; Depress PROG. First and Last Addresses are displayed. 


Matinnal DaAdAafinan tha tha Ctart anA ECnA AAAracaens via tha kh 


Optional. Reaetine née iné ota ana cna AGarEesses via ine Nex keybo 


ra 
ww 


a 
“ar . 


. Depress ENTER. The address shown is accepted and the Start Address is displayed. 
. Optional. Key in the data to be programmed. 
. Depress ENTER. This programs the previously keyed data or step over the displayed address. Repeat for 


every address. 


. The End Address is reached and “F” is displayed to indicate Finished. 
. Depress ENTER to return to step 4 if desired. 
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Reading the RAM Buffer using the M980 Keyboard 
(example shown is for an 8Kx8 RAM Buffer) 


1. Select the switches as shown. The AUDIO switch 


, MASTER BUFFER COPY 
is optional. 


2. Depress RESET. The 8 hex displays are blank. A 
Personality Module is not necessary. “E4” is dis- 
played if a Personality Module is not present. A 
warbling tone will sound if the AUDIO switch is 
ON. You may now continue. 


3. Depress READ. The 8 hex displays show the First 
and Last Addresses of the RAM Buffer. 


First Address Last Address 


starting with the First Address, go to step 5. To 
Read a limited field, use the hex keyboard to key 
in a new Start and End Address, MSD first. 


4. To Read the entire contents of the RAM Buffer, 


Start Address End Address 


5. Depress ENTER. The M980 accepts the displayed 
data as the Start and End Addresses for the 
operation. The display shows the Start Address in 
the left-most display. The data located at that 
address is displayed in the right-most display. 
Repeat step 5 and the next sequential address 
and data are displayed. Repeat until the End 
Address is reached, RESET occurs, OR 


Address Data 


6. 


ok 


aa 


CON ® 


. When the End Address is reached, its data dis- 


. To repeat the Read mode without resetting, de- 


By Depressing CLEAR during the Read operation 
the addresses are decremented and the data at | 
that address is displayed. The M980 can decre- | CEeAn Pd sey eae se aes ee 
ment past the defined Start Address. Wrap- AS | 
around occurs if an all-zero address is reached adres 
and decremented again. 


played, and ENTER is depressed, an “F” is dis- 
played to indicate Finished. 


End Address Data 
| 
Vv 
___” SE 
| ae || 
GN — 
Finished 


press ENTER when the “F” appears. The previous 
Start and End Addresses are displayed. Continue 
with step 4 and/or 5. 


Start Address End Address 


Summary of Reading the RAM Buffer using the M980 Keyboard 


. Set select switches: MFG MODE (OFF), AUDIO (optional ON/OFF), MASTER (OFF), BUFFER (ON), COPY 


(OFF). 


. Depress RESET. Displays are blank. 
. Depress READ. First and Last Addresses are displayed. 


Optional. Redefine the Start and End Addresses. 


. Depress ENTER. The Start Address and its corresponding data are displayed. Repeat for each sequential 


address OR 


. Optional. Depress CLEAR to decrement the address and display its data. 
. End Address is reached and ENTER is depressed. An “F” is displayed to indicate Finished. 
. Optional. Depress ENTER to show the previous Start and End Addresses and return to step 4 and/or 5. 


Performing a Read/Modify on the RAM Buffer 
(example shown is for an 8Kx8 RAM Buffer) 


LN .amde in 
OPpSration (paGsS f-4) UN INE GESIFEG GGaress i 


reached. 


1. Repeat steps 1 through 5 of the Read Buffer — 
cin ae Steel mee eee, ifs AlAaivad aAAracga ia 2 peau ero eaaeaemrernrer ! 


Address Data 


2. The display now shows the address and data of 
the location to be modified. Enter new data by 
using the hex keyboard, MSD first, until the data 
displays are filled with the desired data. As soon 


as a hex key is depressed, the Write Mode LED is CORE 
lit. 


Address Data 


WRITE MobE—()——_ 


3. Depress ENTER. The data displayed is written 
into the RAM Buffer at the displayed address. The 
next sequential address and data are displayed. 
The Write Mode LED is extinguished. Continue 
until the End Address is reached. Address Data 
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wh 


as 


OF > G MP 


. Depress key C. The First and Last Addresses of 


. To Checksum the entire contents of the RAM Buf- 


Performing a Checksum on the M980 RAM Buffer 
(example shown is for an 8Kx8 RAM Buffer) 


MFG 
Seiect the switches as shown. The AUDIO switch MODE AUDIO 
is optional 
in 
i 5 
WP 
. Depress RESET. The 8 hex displays are blank. A 


Personality Module is not necessary. “E4” is dis- \—/ 

played if a Personality Module is not present. A Lemee 
warbling tone will sound if the AUDIO switch is 

ON. You may now continue. 


the RAM Buffer are displayed. 


eisiaa 
Sees 
EI) 
Gees 


First Address Last Address 


fer, starting with the First Address, go to step 5. 
To Checksum a limited field, use the hex key- 
board to key in a new Start and End Address, 
MSD first. 


| 


Start Address End Address 


(eletelle) 
SeIGIe 
Dee) 


(Eels 


sane = onen tees 


r 


. Depress ENTER. The M980 accepts the displayed as 
data as the Start and End Addresses for the Checksum Active 
operation. The display shows “CC AAA” to 
indicate Checksum (CC) Active (AAA). When the i 
Checksum is complete, the six digit hex equiva- Vv 


lent is displayed. | See | 


Hexadecimal Checksum 


Summary of Performing a Checksum on the RAM Buffer 


. Set select switches; MFG MODE (OFF), AUDIO (optional ON/OFF), MASTER (OFF), BUFFER (ON), COPY 


(OFF) 


. Depress RESET. All displays are blank. 

. Depress key C. First and Last Addresses are displayed. 

. Optional. Redefine the Start and End Addresses. 

. Depress ENTER. “CC AAA” is displayed while active. Hexadecimal Checksum is displayed when finished. 
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BUFFER EDIT FUNCTIONS 


Buffer Edit functions are provided for manipulating Buffer data into a more useful form. Currently, there are 
nine Buffer Edit modes, summarized below. The word length of the Buffer is always 8 bits in the Edit mode. 


HEX KEY CODE EDIT MODE DESCRIPTION 


00 SET WORD SIZE Set Buffer word size to 4, 8, 12 or 16 bits. 
| 01 | INVERT i Compiement a data fieid. 

02 FILL BUFFER Load Buffer field with a specific data byte. 

03 INSERT Insert a block of data into a specified address field. 

04 DELETE Delete a block of data and close within a specified address 
field. 

05 BLOCK MOVE Move a block of data from one address field to another 
address field. 

06 NIBBLE SWAP | Exchange upper and lower hex digits within an address field. 

07 | HEX PACK Combine unpacked digits from two defined address fields. 


08 HEX UNPACK Separate packed digits to form two unpacked address fields. 


Buffer Edit — Set Word Size 


The Set Word Size mode configures the Buffer word length for 4, 8, 12 or 16 bits. When the RESET key is 
depressed, the Buffer word length defaults to the Personality Module word size. If no Personality Module is 
installed, then the defaulted word size is 8 bit. Programming and Reading of the Buffer is dependent on the 
word size setting. 


Example: Read the Buffer with 4 bit word lengths. 


1. Select the switches as shown. The AUDIO switch 
is optional. 


2. Depress RESET. The 8 hex displays are blank. 


3. Depress EDIT. “E00” is displayed to indicate Edit Te +4 #41 | 


Default Mode 
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4. Depress ENTER. The display shows “E 00” to 
indicate Edit Set Word Size. 


. Use the hex keybord to key in the desired word 
size 4, 8, 12 or 16 bit. 


Hex key 1 04 
Hex key 2 08 
Hex key 3 12 


Hex key 4 16 


wi 


. Depress the ENTER key. The previous selected 
word size is now accepted. A steady tone sounds 
if the AUDIO switch is ON. The “F” indicates 
finished. 


wae 


Buffer Edit - invert (Complement) 
(example shown is for a 4K biock of data in an 8Kx8 RAM Buffer) 


1. Select the switches as shown. The AUDIO switch 
is optional. 


2. Depress RESET. The 8 hex displays are blank. A 
Personality Module is not necessary. “E4” is dis- 
played if a Personality Module is not present. A 
warbling tone will sound if the AUDIO switch is 
ON. You may now continue. 


3. Depress EDIT. “E00” is displayed to indicate Edit 
mode 00. 


4. Using the hex keyboard, key in “01” to select In- 
vert mode. 


5. Depress ENTER. Invert Mode is accepted and the 
First and Last Addresses of the Buffer are dis- 
played. 


6. To perform the Invert operation over the entire 
contents of the Buffer, starting with the First Ad- 
dress, go to step 7. To Invert a limited field, use 
the hex keyboard to key in a new Start and End 
Address field, MSD first. 


MASTER 


Ce rato) <4 


BUFFER COPY 


| RESET 


Edit Default Mode 


Edit Invert 


First Address 


Last Address 


Start Address 


End Address 


7-13 


7. Depress ENTER. The displayed address is ac- 
cepted as the Start and End Addresses for.the 
operation.“E01 AAA” is displayed to indicate Edit 
Invert Active. The Write Mode LED is lit. Upon 
Completion of the operation, “E01 F” is displayed 
to indicate Finished. A steady tone sounds if the 
AUDIO switch is ON. The Write Mode LED is 
extinguished. 
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= 


Ri 


pale 


pully 


Edit Invert 


Ra 
| WRiTe MOD E—({ )— 
| 


Pe el 


Edii invert Finished 


Buffer Edit — Fill Buffer 
(example shown is for a 2K block of data in an 8Kx8 RAM Buffer) 


1. Select the switches as shown. The AUDIO switch 
is optional. 


2. Depress RESET. The 8 hex displays are blank. A 
Personality Module is not necessary. “E4” is dis- 
played if a Personality Module is not present. A 
warbling tone will sound if the AUDIO switch is 
ON. You may now continue. 


3. Depress EDIT. “E00” is displayed to indicate Edit 
mode 00. 


4. Using the hex keyboard, key in “02” to select Fill 
Buffer Mode. 


5. Depress ENTER. The Fill Buffer Mode is accepted 
and the First and Last Addresses of the Buffer are 
dispiayed. 


6. To perform the Fill Buffer operation over the en- 
tire contents of the Buffer, go to step 7. To 
operate over a limited field, use the hex keyboard 
to key in anew Start and End Address field, MSD 
first. 


MASTER BUFFER 


COPY 


(a 


Edit Default Mode 


FE ee 


ae 
[Eel 
3) 


Edit Fill Buffer 


First Address 


Last Address 


Start Address 


End Address 
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7. Depress ENTER. The display shows “E02 FF” to 
indicate the Edit Fill Buffer Mode and the data to 
be ioaded into the Buffer as defauit data. 


Edit Fill Buffer Default Data 


8. Use the hex keyboard to key in new data or de- 
fault to FF. Cele) 
lol IL] 


Edit Fill Buffer Data 


9. Depress ENTER. The data is accepted and re- 
placed with “AAA” to indicate Edit Fill Buffer 
Active. The Write Mode LED is lit. Upon comple- 
tion of the operation, the “AAA” is replaced with 
“F” to indicate Finished. A steady tone sounds if 
the AUDIO switch is ON. The Write Mode LED is 
extinguished. 


Edit Fill Buffer Active 
WRITE Move} 


Edit Fill Buffer Finished 


Buffer Edit — Insert 
(example shown is for an 8Kx8 RAM Buffer) 


In the Insert Mode of operation up to 32 eight bit data bytes may be inserted. The operation can be defined to 
operate over any defined Buffer address field. The Start Address should always be the first location at which an 
insertion is made. If a Buffer address field is not given the entire Buffer is operated on. The same number of 
locations inserted will be lost from the end of the defined Buffer address. All insertions must be sequential, 
starting with the First Address of the defined Buffer address. (See Figure 7-2.) The example shown is over the 
defined Buffer address field of 1000 to 10FF. Figure 7-2 shows the insertion of three data bytes at locations 
1000, 1001, and 1002. In this case locations 10FD, 10FE, and 10FF are lost from the end of the Buffer address 


EinlA 
Wem, 


MASTER BUFFER COPY 
1. Select the switches as shown. The AUDIO switch 


is optional. 


2. Depress RESET. The 8 hex displays are blank. A ar 


Personality Module is not necessary. “E4” is dis- 1] | 
played if a Personality Module is not present. A ina | i. | | | 
warbling tone will sound if the AUDIO switch is 


ON. You may now continue. 


3. Depress EDIT. “E 00” is displayed to indicate 
Edit Mode 00. 


Edit Default Mode 


4. Using the hex keyboard, key in “03” to select the 
Insert Mode. 


Edit Insert 


5. Depress ENTER. Insert is accepted and the First 
And Last Addresses of the Buffer are displayed. 


First Address Last Address 


6. Use the hex keyboard to key in a new Start and 
End Address field, MSD first. It is not possible to 
insert over the full address range of the Buffer 
without creating wraparound. If this is tried, the 
M980 will display an “E3” during step 9. 


Start Address End Address 


7. Depress ENTER. The Start and End Addresses 
are accepted. The display shows the biock Start 
Address. 


8. Use the keyboard to key in the new data to be in- 
serted. 


Address Data 


9. Depress ENTER. The address and data are ac- 
cepted. The next sequential address is dis- 
played. If more insertions are desired, repeat 
steps 8 and 9 for up to 32 insertions OR 


10. Depress ENTER. The display shows “E03 AAA” 
to indicate Edit Insert Active. The write Mode 
LED is lit. Upon completion of the operation the 
“AAA” is replaced with “F” to indicate Finished. Edit Insert | Active 
A steady tone sounds if the AUDIO switch is ON. WRITE MODE——(_) 

The Write Mode LED is extinguished. 


NOTE: Depending on size of block to be in- 
serted, the operation may require as much as 60 
seconds to perform. 


Edit Insert Finished 
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AM 
START ADDRESS END ADDRESS 
OF BLOCK OF BLOCK 


INSERT 
ADDRESSES 


INSERT 
DATA 


THE LOST BIT DRAIN 


| | cia /aiay2 4) 6 (fairs 
CAUTION: When inserting data into 
RAM, the same number of address 2{o[plFlsiolF <EICI 


locations inserted will be lost from 


the end of the block. Define your AFTER 
biock end address accordingly. INSERT 
Figure 7-2 — Illustration of Edit Insert 
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Buffer Edit — Delete 
(example shown is for an 8kx8 RAM Buffer) 


When deleting information, the data locations vacated when all data is moved up, are filled with a user-defined 


. 
estas 


? ges SS ae ep ie ee ee oe ee eee am in) Be ee ele ee Pate eh eo eee SA ke oe Nn ad oe a oa . x. Bales 
value. ine exailnipi€e snow! iS 1rOr Geietinig tocationsS uuu tnrougn iUUr and operating over a DIOCK of 256 


locations (1000-10FF). The data used to fill in the vacated locations is 00 (See Figure 7-3). 


_b 
on 


2. Depress RESET. The 8 hex displays are blank. A 
Personality Module is not necessary. “E4” is dis- 
played if a Personality Module is not present. A 
warbling tone will sound if the AUDIO switch is 
ON. You may now continue. 


3. Depress EDIT. “E 00” is displayed to indicate 2 an eee 
oR A DE oe Pe ee te 


Edit Default Mode 


Delete operation. 


(c] 
4. Using the hex keyboard, key in “04” to select the 
4 


5. Depress ENTER. The Delete Mode is accepted 
and the First and Last Addresses of the Buffer 
eS 


are displayed. 


First Address Last Address 


6. Using the hex keyboard, key in the Start and End 
Address limits of the data block to be deleted or 
default to the entire Buffer. The Start Address 
should be the First Address at which data is tobe 
deleted. 


Start Address End Address 


7. Depress ENTER. The Start and End Addresses 
of the block are accepted and the Start Address 
of the block is displayed. 


Start Address 
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8. 


© 


Use the keyboard to key in the desired Start 
Address of the block to be moved up. See Figure 
7-3 for additional explanation. 


cated location(s) is displayed. 


10. If desired, use the keyboard to key in other data 


11. 


to be used to fill vacated locations. 


Depress ENTER. The previous data is accepted 
and the display shows “E04 AAA” to indicate 
Edit Delete Active. The Write Mode LED irs lit. 
The M980 deletes all of the data between the 
block Start Address and the address keyed in 
Step 8. It then fills all of the vacated locations 
with the data in the display prior to step 11. Upon 
completion of the operation, the “AAA” in the 
display is replaced with “F” to indicate Finished. 
A steady tone sounds if the AUDIO switchis ON. 
The Write Mode LED is extinguished. 


NOTE: Depending upon the size of the block to 
be deleted, this operation may take up to 60 
seconds to perform. 
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New Biock Default Data 
Start Address 


Edit Delete 
WRITE MODE-———. 


Edit Delete Finished 


TO BE MOVED UP 


ADDRESS OF DATA 
i (STEP 8) 


1 
: <+——_ DATA TO BE DELETED ———> 


0123456789 ABCODE 


1 
0 
F 
D 
COTTE 


START ADDRESS 
/ 1000 
/END ADDRESS 
10FF 


7 

0 

F 

F 

lc BEFORE DELETE 
[2 OPERATION 


1 
0 
F 
F 
AFTER DELETE 
OPERATION 
% Ss DATA AT END OF Z = "FF" or DATA determined 


A ORIGINAL BLOCK by user. 


START ADDRESS 1000 
WITH DATA THAT WAS MOVED UP 


Figure 7-3 — Illustration of Delete Operation 
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Buffer Edit — Block Move 
(example shown is for an 8Kx8 RAM Buffer) 


When Block Moving data the original data is left intact unless overlapping occurs. The example shown in 


Figure 7-4 is for moving address iocations 1000 through i2FF io addresses 1800 through 1AFF. 
eps AUDIO MASTER COPY 


1. Select the switches as shown. The AUDIO switch 
is optional. 


2. Depress RESET. The 8 hex displays are blank. A 
Personality Module is not necessary. “E4” is dis- 
played if a Personality Module is not present. A 
warbling tone will sound if the AUDIO switch is 
ON. You may now continue. 


3. Depress EDIT. “E 00” is displayed to indicate Edit 
Mode 00. 


4. Using the hex keyboard, key in “05” to select 
Block Move Mode. 


5. Depress ENTER. Block Move is accepted and the 
First and Last Addresses of the Buffer are dis- 
played. 


6. Use the hex keyboard to key in the Start and End 
Addresses of the block to be moved. 


7. Depress ENTER. The Start and End Addresses 
are accepted and the Start Address of the block is 
displayed. 


i 
\ Sy Mey i 


1G @ 


=I | 


Edit Default Mode 


Edit Block Move 


First Address Last Address 


Start Address End Address 


Start Address 
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8. Use the hex keyboard to key in the address at 
which the new block starts. | a eer ae 11 | 


9. Depress ENTER. The new block Start Address is 
ccepted and “E05 AAA” is displayed to indicate 
Edit Block Move Active. The Write Mode LED is fit. 
Upon completion of the operation, the “AAA” is 
replaced with “F” to indicate Finished. A steady 
tone sounds if the AUDIO switch is ON, and the 


Write Mode LED is extinguished. 


NOTE: Depending upon the size of the block to 
be moved, this operation may take up to 60 
seconds to program. 


Edit Block Move Finished 
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A) Block Move forward without overlapping. Both areas finish with block data. 


ORIGINAL 
BLOCK 

Fe Veco | BEFORE 

| | | | MOVE 
ADDRESSES 1000 12FF 
———— 

AFTER 

A; B,C MOVE 


ADDRESSES 1000 12FF 


NEW BLOCK 
vo START ADDRESS 


DIiE! F 


1800 1AFF 


B) Block Move forward with overlapping. New block overwrites original. 


NEW BLOCK 
START ADDRESS 


ORIGINAL 


14 F 


i aS 


ADDRESSES 


BEFORE MOVE 


NEW BLOCK 
START ADDRESS 


ORIGINAL 
BLOCK 


1167 M1 OFF 


AFTER MOVE 


C) Block Move backwards without overlapping. Both areas finish with block data. 


NEW BLOCK ORIGINAL 
py START ADDRESS BLOCK 
Cc BEFORE 
MOVE 
ADDRESSES 0000 02FF 1000 12FF 
AFTER 
MOVE 
ADDRESSES 0000 O2FF 1000 12FF 
Figure 7-4 — lllustrations of Buffer Block Move Operations 


(In the examples, each internal lettered block is equal to 256 locations.) 


7-27 


D) Block Move backwards with overlapping. New block overwrites original. 


NEW BLOCK 


NEW BLOCK 
y START ADDRESS START ADDRESS 
ORIGINAL ORIGINAL 
Ie 4 BLOCK | BLOCK 
aA|/Bic|opb | E | c|plelo | E | 
rT a | wooo Cf | | 


ADDRESSES 1iFF*% “q2Fe)  %44FF 11FF*% Xq2ee | Yager 


BEFORE MOVE AFTER MOVE 


Figure 7-4 — Illustrations of Buffer Block Move Operations 
(In the examples, each internal lettered block is equal to 256 locations.) 


Buffer Edit — Nibble Swap 
(example shown is for an 8Kx8 RAM Buffer) 


In the Nibble Swap operation the MSD of each 8-bit Buffer location is swapped with the LSD of the same 


location. (See Figure 7-5.) 


1. Select the switches as shown. The AUDIO swiitcn 
is optional. 


2. Depress RESET. The 8 hex displays are blank. A 
Personality Module is not necessary. “E4” is dis- 
played if a Personality Module is not present. A 
warbling tone will sound if the AUDIO switch is 
ON. You may now continue. 


3. Depress EDIT. “E 00” is displayed to indicate Edit 
Mode 00. 


4. Using the hex keyboard, key in “06” to select Me 
ble Swan Mode 


Re Ne ee 


on 


. Depress ENTER. Nibble Swap is accepted and 
the First and Last Addresses of the Buffer are dis- 
played. 


6. To Nibble Swap the entire contents of the Buffer, 
go to step 7. To Nibble Swap a limited field, use 
the hex keyboard to key in new Start and End Ad- 
dresses. 


MASTER 


BUFFER COPY 


\V—" PR PL IE SAE OA, EE 


Edit Default Mode 


Edit Nibble Swap 


First Address Last Address 


End Address 


Start Address 
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7. Depress ENTER. The Start and End Addresses 
are accepted and “E06 AAA” is displayed to indi- 
cate Edit Nibble Swap Active. The Write Mode | ENTER eas | 
LED is lit. Upon completion of the operation, the 
“AAA” is replaced with “F” to indicate Finished. A Edit Nibble Swap 
steady tone sounds if the Audio switch is ON. The 


ie ee 


I 


| Active 


Write Mode LED is extinguished. | WRITE MODE——(_)— 


START ADDRESS START ADDRESS 
END ADDRESS 


uso (ale le|r|o wep (2]ole[7|e 
pad dl iL ail a cabal 


BEFORE NIBBLE AFTER NIBBLE 
SWAP SWAP 


Figure 7-5 — Illustration of Nibble Swap 
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END ADDRESS 


Finisned 


Buffer Edit — Hex Pack 


. tA 
decima! a 


ta 
wu H 


im i iS expressed in 
e 8 bit data byte is referred to as 


@> 


An 8 bit byte of data may be expressed as two hexadecima or exa 
hexadecimal notation as 67. If both hexadecimal digits have meaning, then th 


ww wrk pret cerry 


In the Hex Pack mode of operation, the Buffer Start/End Addresses of the least significant digit field and the 
Start Address of the most significant digit field are selected. When the Hex Pack oneration is complete, the 


Buffer address fieid defined for the least significant digit will contain the Hex Packed data. The most significant 
digit address field remains unaltered. 


MASTER BUFFER COPY 


9) 


1. Select the switches as shown. The AUDIO switch 
is optional. 


2. Depress RESET. The 8 hex displays are blank. 


3. Depress EDIT. “E00” is displayed to indicate Edit 
mode 00. 


Edit Default Mode 


4 ing i i, key in “O07” t lect th 8 ae ———_—<—_—___— | 

. Using the hex keyboard, key in “07” to select the nnn 

for ack mode EE adl 
[4] 


LE iL} Edit Hex Pack 


5. Depress ENTER. Hex Pack is accepted and the 
First and Last Addresses of the Buffer are dis- 
played. 


First Address Last Address 
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6. Use the hex keyboard to key a Start and End 
Address for ihe teast significant digit of th 
Packed field. Use the CLEAR key to clear 
miskeyed characters. See SECTION 10 for 
further information. 


7. Depress ENTER. The Start and End Addresses 
are accepted. The display shows the Start 


moe s a BS Oe a Se Same thee ee eat 
haAiniroee tor ; 
Aaayess for tne second isic containing the most 


significant digit which is to be Packed. 


8. Use the hex keyboard to key the second field 
Start Address. Use the CLEAR key to clear 
miskeyed characters. 


Be Address Data 


9. Depress ENTER. The Write mode LEDis ON. The 
display shows “E 07 AAA” to indicate Edit Hex 
Pack Active. Upon completion of the operation, 
the “AAA” is replaced with an “F” to indicate Edit Hex Pack | 


Acti 
Finished. A steady tone sounds if the AUDIO ee 


switch is ON. The Write mode LED is switched 
OFF. 


Edit Hex Pack Finished 
MSD LSD MSD LSD 
0000 0000 
_ _ _START_ _ _ _ _START_ _ 
1000 1000 
LSD FIELD PACKED FIELD | 
= i _ END _ _ ¥ _END_ | 
10FF 10FF 
_ START. _ 
1400 X . 
mag ele 
MSD FIELD : 2 
X 9 
X B 
LAST. LAST 
UNPACKED = ———————————» _ PACKED 


7-32 


Buffer Edit — Hex Unpack 


in the Hex Unpack mode of operation, the Ru iffer address fiald i is defined for Bes dai a blocki iO be unpacked. A 
Start Address is then defined forthe beginning of the Buffer address field where the the most significant digit in 
unpacked form is stored. The least significant digit is stored in the unpacked pee inthe same address field as 
that of the data block that is unpacked. 


MASTER BUFFER COPY 


1. Select the switches as shown. The AUDIO switch 
is optional. 


2. Depress RESET. The 8 hex displays are blank. | aaa | | 


- . ee ee ee 
3. Depress EDIT. “E 00” is displayed to indicate Edit EDIT 
mode 00. AUTO > 
fo IN he a | 


Edit Default Mode 


ay 
4. Using the hex keyboard, key in “08” to select the (elfolfalfa] Per ee ee 
Hex Unpack mode. ded pe iPoit 
(e) 


Edit Hex Unpack 


5. Depress ENTER. Hex Unpack is accepted and 
the First and Last Addresses of the Buffer are 
displayed. 


First Address Last Address 


6. Use the hex keyboard to begin a Start and End 
Address field for the block of data to be Un- 
packed. Use the CLEAR key to clear miskeyed 
characters. See SECTION 10 for further infor- ae 
mation. (oll) 


By Start Address End Address 
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. Depress ENTER. The Start and End Addresses 
are accepted. The dispiay shows the. Start 
Address for the second field where the most 
significant digit in Unpacked form is stored. 


. Use the hex keyboard to key the second field 
@Qta vt AAA veAan Plan tha OLEAD Laws +n enlaawe 
Otart MUGrSesS. US ine VULCAN Sy iv Ccisai 


. Depress ENTER. The Write mode LEDis ON. The 
display shows “E 08 AAA” to indicate Edit Hex 


Pack Active. Upon completion of the operation, 


the “AAA” is replaced with an “F” to indicate 
Finished. A steady tone sounds if the AUDIO 
switch is ON. The Write mode LED is switched 
OFF. 


0000 
START 
4. «©1000 °° — 


PACKED FIELD 


_ END _ 
10FF 


START 
1400 


LAST 


PACKED 


(l[e] 
Hea 
CMI) 


Prey | —o 
} 


Address 


Edit Hex Unpack 


Edit Hex Unpack 


DrPpoman 


ZZ, 


UNPACKED 


Finished 


SECTION 8 
MANUFACTURING MODE 


The Manufacturing Mode is a mode which operates with minimum operator interaction. To achieve this opera- 
ting simplicity the mode is restricted to: 

1. Master-to-Copy operations only 

2. Full PROM field only 

In the Manufacturing Mode, the M980 can operate in one of four sub-modes: Blank Check, D 
pare, or Autamatic (a mode which seauences automatically through the other oper 


Nee Oe BOS eer reesr Hue Nef ed RS wu 


selected by a toggle switch, is optional. 


plicate, Com- 


ALINID tana 
AVI Lc, 


Manufacturing Mode — Automatic Sequencing Operation 


1. Insert the appropriate Personality Module and 
select switches as shown. Insert the PROM to be 
used as the Master PROM into the MASTER 
socket and the PROM to be copied in the COPY 
socket. 


2. Depress RESET. The 8 hex displays are blank. = 


3. Depress AUTO. An “A” appears in the display. 


AUDIO MASTER BUFFER COPY 


| 
> 
c 
4 
(°) 
Alias 


oe 
4. Depress ENTER. This initiates an automatic se- 
quence progressing from: Blank Check to Dupli- 

Yo 


cate (Write Mode LED lit) to Compare. 


Auto-Blank Check Active . 


Auto-Duplicate Active 


WRITE MODE —(_)}———_ 


Auto-Compare Active 


5. 


— 


NO OF -& O ro 


. fan erroris detected, the M980 halts and displays 


Upon the successful conclusion of the operation 
an “F” is displayed replacing the “AAA”. Asteady 


tone sounds if the AUDIO switch is ON. | | | 3 - | | | 


Auto Finished 


the operation code “B” (Blank Check) or “C” 
(Compare) and “E1” to denote Error. A warbling 


dees eeiinde if tha ALITRID tanal i+ : 
tone SOUNAS if THe AU Tot aie switch is in the 


ON position. NOTE: All modules that program 
the 2708 and TMS2716 (PMS9005A, PM9053A, 
PM9051A, and PMS9060A) respond differently. 
Refer to SECTION 11, Failure to Program Opera- 
tions. Also, Gang Modules for PROMs other than 
the 2708 or TMS2716 continue through to the end 


of the operation before halting. 


Auto-Compare Error 


. To repeat the entire sequence with new Copy 


PROM, return to step 4. 


Summary of Automatic Sequencing Operation 


. Insert Personality Module, PROM to be programmed, PROM to be copied, and select switches as follows; 


MFG MODE (ON), AUDIO (optional), MASTER (ON), BUFFER (OFF) COPY (ON). 


Depress RESET. Display is hlank, 


Wwe Vie bike 1s rer 


. Depress AUTO. “A” is displayed. 

. Depress ENTER. Automatic sequencing commences. The display shows “AB AAA”, “AD AAA”, “AC AAA”. 
. When complete, “A F” is displayed. 

. If an error is detected “B” or “C” and “E1” are displayed. 

. Optional. Load new Copy PROM. Depress ENTER to repeat Blank Check to Duplicate to Compare 


operation. 
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Manufacturing Mode — Single Operation 
(Blank Check, Duplicate, Compare) 


1. Insert the appropriate Personality Module and 


select switches as shown. Insert the PROM to be. 


used as the Master PROM into the MASTER 


socket and the PROM to be copied into the COPY 
socket. 


2. Depress RESET. The 8 hex displays are blank. 


Ww 


. Depress BLNK CHCK(Biank Check), DUP(Dup- 
licate) or CMPR(Compare). A“B”, “D”, or “C” is 
displayed to indicate the mode key depressed. 


4. Depress ENTER. The operation automatically 
begins and “AAA” is displayed in the right-most 
dispiay to indicate Active. 


RESET} 


L. 


Blank Check 


a | 


Duplicate 


Compare 


Compare 


Active 
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. Upon the successful conclusion of the operation 


. Ifanerroris detected, the M980 halts and displays 


an “F” is displayed replacing the “AAA”. Asteady 
tone sounds if the AUDIO switch is ON. 


Blank Check or Finished 
Duplicate or 
Compare 


. TO repeat the entire sequence, return to step 4. 


the operation code “B”, “D” or “C” and “E1” to 
denote Error. A warbling tone sounds if the 
AUDIO toggle switch is in the ON position. 


Blank Check or Error 
Duplicate or 
Compare 


Summary of Single Operation 


. Insert Personality Module, PROM to be programmed, PROM to be copied, and select switches as follows; 


MFG MODE (ON), AUDIO (optional), MASTER (ON), BUFFER (OFF) COPY (ON). 


. Depress RESET. Display is blank. 
. Depress BLNK CHCK, DUP, or CMPR. The display shows “B”, “D”, or “C”. 
. Depress ENTER. The display shows “B AAA”, “D AAA”, “C AAA”. 


ry 


. When compiete, “A F” is dispiayed. 
. Optional. Depress ENTER to repeat the operation. 


If an error is detected “B”, “D”,or “C” and “E1” are displayed. 
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SECTION 9 


ENGINEERING AUTO-SEQUENCING MODE 


The Engineering Automatic sequencing Mode provides the convenience of the Manufacturing Mode without 
the restrictions on data source and address field size. As in the other operational modes the use of the AUDIO 
tone is optional. 


Engineering Auto-Sequence Mode—Buffer to Copy Operation 
(example shown is for 2Kx8 PROM) 


1. Insert the appropriate Personality Module and MFG AUDIO MASTER BUFFER COPY 
select switches as shown. Insert the PROM to be MODE 
copied in the COPY socket. 


2. Depress RESET. The 8 hex displays are blank. 


3. Depress AUTO. The displays show the First and 
Last Addresses of the Copy PROM. 


First Address Last Address 


fh 


. TO program the entire contents of the Copy = 
PROM, go to step 5. To operate over a limited 
field use the hex keyboard to key in a new Start alls 
and End Address, MSD first. 


Start Address End Address 


5. Depress ENTER. “0000” is dispiayed to indicate 
the default Buffer First Address. 


6. Ifa different Buffer Start Address is desired, use 
the keyboard to key in a new Start Address 


otherwise, proceed to step 7. 


Buffer Start Address 


7. Depress ENTER. The displayed Buffer Start Ad- 
dress is accepted and Automatic Sequencing 
begins. 


8. Upon completion of the sequence, an “F” re- 
places the “AAA” to indicate Finished. A steady 
tone sounds if the AUDIO switch is ON. 


<y 


10. 


G2 


Depress ENTER to repeat the operation. The 
previous Start and End Addresses of the Copy 
PROM are displayed. You may now continue 
with step 4. Each depression of ENTER recalls 
the next previous address. 


If an error is detected, the Buffer address and 
data are displayed. Gang modules respond 
differently at this point. A warbling tone sounds 
if the AUDIO switch is ON. Depress Key C to 
display the Copy address and data. 


NOTE: All modules that program the 2708 and 
TMS2716 (PM9005A, PM8053A, PM9051A, and 
PM9060A) respond differently. Refer to SEC- 
TION 11, Failure to Program Operations. Also, 
Gang Modules for PROMs other than the 2708 or 
TMS2716 continue through to the end of the 
operation before halting. 


lent 


pobal 


Auto Compare Active 


Auto Finished 


Start Address End Address 


Buffer Start Address 


Auto Blank Check Error 


Auto Compare Error 


—t 


DOMNDAMKROWD 


Summary of Buffer to Copy Operation 


. Insert Personality Module, PROM to be programmed, and select switches as follows; MFG MODE (OFF) 


AUDIO (optional), MASTER (OFF), BUFFER (ON), COPY (ON). 


. Depress RESET. Display is blank. 
. Depress AUTO. The First and Last Addresses of the Copy PROM are dispiayed. 


Key in a new Start and End Addresses if desired. 
Depress ENTER. The First Address of the Buffer is disnlayed. 


SMIGY 
Key in a new Buffer Start Address if desired. 


. Depress ENTER. The Auto sequencing begins. The display shows “AB AAA”, “AD AAA”, or AC AAA”. 
. When complete the “AAA” is replaced with “F” to indicate Finished. 

. Optional. Depress ENTER to repeat the operation and return to step 4. 

. If an error is detected, the address and data are displayed. 
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Engineering Auto-Sequence Mode—Master to Copy Operation 
(example shown is for 2Kx8 PROM) 


. Insert the appropriate Personality Module and 
select switches as shown. Insert the PROM to be 
copied into the Copy socket. 


. Depress RESET. The 8 hex displays are blank. 


. Depress AUTO. The displays show the First and 
Last Addresses of the Copy PROM. 


. To Duplicate the entire contents of the Copy 
PROM, go to step 5. To Duplicate a limited field, 
use the hex keyboard to key in a new Start and 
End Address, MSD first. 


. Depress ENTER. This initiates the Auto- 
Sequencing operation. 


ESET 


First Address Last Address 


Start Address End Address 


Auto Compare Active 
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6. Upon completion of the sequence, an “F” re- 
pieces the “AAA” to indicate Finished. A steady 
tone sounds if the AUDIO switch is ON. 


7. Depress ENTER to repeat the Automatic Mode 


without rasatting, This displays the previous 


wet tibty-. ae ee 
Start and End Addresses and returns you to step 
4 and/or 5. 


8. Ifan error is detected, the M980 halts and displays 
the Master address and data. A warbling tone 
sounds if the AUDIO switch is ON. Depress Key C 
to display the Copy address and data. 


NOTE: All modules that program the 2708 and 
TMS2716 (PM9005A, PM9051A, PM9053A, and 
PM9060A) respond differently. Refer to SEC- 
TION 11, Failure to Program Operations. Also, 
Gang Modules for PROMs other than the 2708 
or TMS2716 continue through to the end of the 
operation before halting. 


| ree eee 


Auto Finished 


| ENTER [PI || fi FE OF: oo ge 


| | 


Start Address 


End Address 


Auto Blank Check Error 


Auto Compare Error 


Summary of Master to Copy Operation 


—_— 


. Insert Personality Module, PROM to be programmed, PROM to be copied, select switches as follows; MFG 


‘Vialel (OFF), AIIDID (optional) MASTER (ON) RUFFER (OFF), COPY (ON), 


VINYL (wl 


. Depress RESET. Display is blank. 


ome ® MP 


indicate an error. 
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. Depress AUTO. First and Last Addresses of the Master/Copy are shown. 

. Depress ENTER. The display will show “AB AAA”, “A D AAA”, “A C AAA’. 

. When complete, the “AAA” will be replaced with “F”. 

. To repeat, depress ENTER. You are now back to step 4. The M980 halts and displays the address and data to 


SECTION 10 


CLEAR KEY OPERATIONS 


General Description 
in the M980 the Ciear operation is defined as: An operation that removes the present condition, and allows a 
ft ; 


correction of that condition to be implemented without resetting all of the previous operations 
The CLEAR key on the M980 has severai functions, depending upon the mode of the M980. In keyboard entry 
situations, it allows the correction of hex keyboard entries. In the Read mode, it allows recall of the previous 


address and data (decrement). Finally, it is used to abort Duplicate or Program modes upon an error indication, 


any of the previous operation of sequences. 


with ait 7h i 
WITLI wi anging 


ww 


The CLEAR key is active to clear the displays after a hex key is used to key in information, and before the 
ENTER key is depressed. In this mode, after the hex character is displayed, the CLEAR key may be used to 
clear that character and any characters to the left, one character for each depression of the CLEAR key. (See 
the following example for a step-by-step explanation.) 


In the Read mode the CLEAR key is active to decrement the address. By depressing the CLEAR key, the 
previous address and its corresponding data is displayed. 


In the Duplicate and Program modes, the CLEAR key can be used to abort the mode when an error is 
indicated. When the error is displayed, the depression of CLEAR automatically aborts the operation and 
displays “F” for Finished. The previous Start and End Addresses of the operation are still intact in the M980’s 
memory. By depressing the ENTER key, a repeat of the operation may be implemented, starting with the 
address field definition. For more information on procedures during a Programming Failure, see SECTION 
11. 

Example of CLEAR Key Operation in Read Mode 


1. Insert Personality Module and select the MFG MASTER BUFFER COPY 
switches as shown. AUDIO switch is optional. In- MODE 
sert the PROM to be read into the MASTER 
socket of the Personality Module. 4: 


2. Depress RESET. The 8 hex displays are blank. | ee | ——— 


3. Depress READ. The First and Last Addresses of 
the Master are displayed. 


First Address Last Address. 


4. To Read the entire contents of the Master PROM, 
starting with the First Address, depress ENTER. 
To Read a limited address field use the hex key- 


board to key in a new Start and End Address, 


MSD first. If an incorrect character is keyed, use 
the CLEAR key to correct it. 


Start Address End Address 
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5. Depress the CLEAR key twice. The right-most 
two characters are cleared. Depressing the 
CLEAR key additional times will clear corres- 
pondingly more digits. 


6. Use the hex keyboard to key ina revised address. 


7. Depressing ENTER will cause the operation to 
proceed over the revised range. 
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SECTION 11 


FAILURE TO PROGRAM 


Fusible PROMs: 


than i 
Asii aiieémpis to prograi mins pa avd :ocation, 


although delays of up to 12 seconds are poss ible: With many pian PROMS! ya spent rmay retry the tailed 
location by depressing ENTER (check PROM manufacturers specifications to determine whether re-try is 
permissible). The display will then indicate the next sequential address if re-try is successful, or “AAA” is 
displayed if in DUP mode. If unsuccessful, the error indication is displayed again. To step over the failed 
location, the operator may depress the CLEAR key and an “F’” will appear for Finished. The operator may now 


roaasnian tthan manda and radatfina the aririrnce finin peinn tha anidrace attaritha faiiad incratinn ae a Start Acidress. 
reseiect LIG HIS AHI TOUUCTINID LID AUULGYOS HGIU, USHIY LIIG QUUILUOOD ALLO UI IAM IVUaALIYVITAGD a WAIL MUUTOS 


In the Duplicate mode the operator may examine data in the corresponding address in Master PROM, Buffer, 
or Copy PROM by depressing key A to see Master PROM data, key B to see Buffer data, or key C to see Copy 
PROM data. (Refer to the example shown below.) 


UV Erasable PROMs: 

Following an unsuccessful attempt at programming a location, the operator may step over a failed location by 
depressing the ENTER key. In the Duplicate mode the operator may see whatis in the corresponding address 
in the Master PROM, Buffer, or Copy PROM by depressing key A to see Master data, key B to see Buffer data, 
or es, C to see ae PROM data. 


cp 
o. 
) 
) 
») 
ct 
° 
= 
vine 
a 
») 
=» 
— 
2 
1 


nminalhsetabac flaca tha 


ting error 
IVE Ssot vivaily GANGS OVI LIIG n urbe 


corms 


Finished. However, some Personality Modules have special software routines that prevent this operation. 
They include the PM9005A, PM9053A, PM9051A and PM9060A. For these modules it is necessary to depress 
RESET to abort a duplication process. The display for these PROMs also differs from the normal display (refer 
to their respective Failure Instructions at the end of this section). 


NOTE: Do not try to reprogram a failed UV Erasable PROM without complete erasure since this will result ina 
marginal data condition. 


Example: Duplication of data from the Master PROM to the Copy PROM 


1. An error occurs in address 020. The M980 halts 
and displays the address and the source (Master) 
data for that address. (Example: “FC”) 


2. The operator may now examine the Copy PROM 
data by depressing key C. (Example “FF”) 


GIGICIE) 


(SIeWeie) 
CIEE 
WGI) 


3. The operator may examine the Master PROM 
data by depressing key A, OR 


Nm 


(elle) 
CCIE) 
WIE) 


WIGIGIE! 


4. Depress ENTER to bypass the location (for UV 
and some bipolar PROMs). The M980 steps over | ou | 
the falied iocation and tries the next sequential > 
location. For bipolar PROMs, depressing ENTER 
will retry to program the same location again. If 
the retry or next location fail to program, the pre- 
vious steps may be followed. 


5. Tne operator may abort the operation (without 
pressing RESET, to re-enter the mode and ad- 
dress information) by depressing the CLEAR 


} 

a ———— sr | 

kav Thie ratieac tha MAARN tn ectan tn tha and of J 1 | 
aa SS 
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the operation, displaying an “F” for Finished. 


All 2708 and TMS2716 Modules show a programming count of 00-99 when programming. After the 99th pass 
the program carried by these modules performs a complete Compare operation independent of the M980. The 
display is blanked for Gang Personality Modules while the module performs its own Compare. 


PM9005A and PM9053A 

The address and data for the earliest failed location are displayed. Since this operation is independent of the 
M980, a tone does not sound, regardless of the position of the AUDIO switch. Depressing ENTER sequences to 
the next failed location. In either Manufacturing or Engineering Auto Sequencing mode, the operator may 
have to depress ENTER many times in order to reach the point where the automatic sequence resumes. It is 
therefore suggested that the operator abort these operations by pressing RESET with this module. 


PM9051A and PM9060A 

Any error results in a display of “E”; a tone will not sound. Depressing ENTER causes the M980 to display “F” 
(or continue in Manufacturing or Engineering Auto Sequnce). The LEDs below each COPY socket or the 
Gang Module indicate which PROM has failed (on = fail; off = pass). 


SECTION 12 


BUFFER APPLICATIONS 


The CMOS Buffer included in the M980 PROM Programmer allows useful data retention characteristics — it’s 


Exampie 1 

A-74S471 PROM (256x8) is to replace two 74S287 PROMs (256x4 each). Move the 74S287 data to the Buffer, 
then program a 74S471 as follows:Turn unit power OFF, insert a PM 9047 (74S287) Personality Module witha 
PA16-1 pinout adapter and turn power back ON. Then, 


SS ee ee ee 
MODE DISPLAY OPERATOR RESPONSE COMMENT 


1. Insert 74S287 #1 in the Master Socket 


DUP 00 FF — ENTER Move 74S287 #1 to Buffer 
(Master _ Least significant digit of 0000 
to Buffer) oor eee to OOFF 


O6 ENTER 
0000 1FFF 0000 OOFFENTER 


Swap the upper and lower digit 
of each byte in the Buffer from 
0000 to OOFF 


a: sia 74S287 ie in the Master — 


Move 748287 #2 to Buffer Least 
significant digit of 0000 to OOFF 


The Buffer now holds the content of two 748287 PROMs. PROM #1 is contained in the Most significant digit of 
the Address field and PROM #2 is contained in the Least significant digit of the Address field. 


4. Switch the M980 power OFF, remove the PA16-1 pinout adapter and replace it with aPA20-2. Switch M980 
power back ON. 


STEP | MODE | DISPLAY OPERATOR RESPONSE COMMENT 


5: Insert 748471 in the Copy socket 


DUP 


(Buffer 
to Copy) 


Program a 748471 with the 
Buffer Content 
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Example 2 

A 2732 PROM (4Kx8) is to replace four 2708 PROMs (1Kx8 each). Move the 2708 data to the Buffer, then 
program a 2732 as follows: turn unit power OFF, insert a PM9005A (2708) Personality Module and turn power 
back ON. Then, 


STEP | MODE | DISPLAY OPERATOR RESPONSE COMMENT 
| 


1. insert 2708 #1 in the Master socket 


DUP | 000 3FF | — ENTER 


| Move 2708 #1 data to Buffer 
| to Buffer) 


2. insert 2708 #2 in the Master socket 


0000 0400 ENTER (0400 to O7FF) 


3. Insert 2708 #3 in the Master socket 


| 

| 

| DUP 000 3FF —ENTER Move 2708 #3 data to Buffer 
0000 0800 ENTER (0800 to OBFF) 


| 
DUP 000 3FF — ENTER Move 2708 #2 data to Buffer 
4. Insert 2708 #4 in the Master socket 


000 3FF 
0000 


— ENTER 
0CO00 ENTER 


Move 2708 #4 data to Buffer 
(OCO0 to OFFF) 


The Buffer now holds the content of four 2708 PROMs. 


5. Switch the M980 power OFF, remove the PM9005A Personality Module and insert the PM9064 (2732) 
Personality Module. Switch M980 power back ON. 


Now insert a blank 2732 PROM in the C 


O 


ee oe 


COMMENT 


000 EEE Program 2732 with the Buffer 
S006 ENTER content. 
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Example 3 

Two 74S287 PROMs (256x4 each) are to replace a 74S471 PROM (256x8). Move the 74S471 data to the Buffer, 
then program the two 74S287 PROMs as follows: turn unit power OFF, insert a PM 9047 (748471) Personality 
Module with a PA20-2 pinout adapter and turn power back ON. Then, 


| i. insert 74S471 in the Master socket 
| DUP 00 FF — ENTER | Move 74S471 data to Buffer 
i (Master LMG i — ENTER i 


The Buffer now holds the content of the 748471. 


2. Switch the M980 power OFF, remove the PA20-2 pinout adapter and replace it with a PA16-1. Switch M980 
power back on. 


0000 1FFF 0000 OOFFENTER 0000 to OOFF. 


Mme st fact | as 


opy socket 


DUP 00 FF — ENTER Program a 748287 with the 
Buffer _ Least significant digit of the 
( Gow? aie. Buffer content. 
to Copy) 
| 
4. EDIT O6 ENTER | Swap the upper and lower digit 
of each byte in the Buffer from 


74S287 #2 in the C 


Program a 74S287 with the 
Least significant digit of the 


Buffer content. 
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SECTION 13 
ERROR INDICATIONS AND OPERATION MODES 


ERROR INDICATIONS 


! CODE | EXPLANATION 


Set-up error. The Source and Destination toggle switches are not in the proper position, e.g. a 
non-valid operation such as program MASTER. 1 


i Se eae ee 


E1 Data error. A failure to Blank Check, Program, Compare. 
| e2 | No option. Option selected does not exist. 


Duplicate Master to Buffer. If you try to move a 2K program into the last 1K of Buffer, this error 
| indication will appear prior to attempting the operation. 


| Ea | No Personality Module. A Personality Module is not installed. Buffer operation may continue. 


E5 Option Interface not ready. Option selected, but when checked, the interface is not properly 
hooked up. Example: 9818 RS232C adapter installed but ON-LINE/OFF-LINE switch is in the | 
OFF-LINE position. 

Communication CHECKSUM error. When using one of the interfaces, in which the checksum of | 
each line is sent over the interface, and the checksum does not match, this error will be displayed. 
An example: Intel Format RS232C. 


Remote Control error indication: Response to the QXN commana. 


| E3 Address error. Performing an operation and the address given cannot be complied with. Example: | 


OPERATION CODES 


EXPLANATION 


Auto Mode selected. 
Auto Blank Check Active. 
Auto Blank Check Error. (MFG Mode only). 


Auto Compare Active. 
Auto Compare Error. (MFG Mode only). 


Blank Check selected. 

Blank Check Active. 

Blank Check Error. (MFG Mode only) 
Blank Check Finished. 


Compare selected. 

Compare Active. 

Compare Error. (MFG Mode only) 
Compare Finished. 
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OPERATION CODES 


EXPLANATION 


Edit Reset Default Mode. 
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Edit Word Size selected. 
Edit Word Size 4 bit. 
Fdit Word Size 8 bit. 
Edit Word Size 12 bit. 
Edit Word Size 16 bit. 


Edit Word Size Finished. 


Edit Reset Default mode. No operation. Asking for new mode ito be entered. 


Edit Invert Mode selected. 
Edit Invert Mode Active. 
Edit Invert Finished. 


Edit Fill Buffer Mode selected. 
Edit Fill Buffer Active. 
Edit Fill Buffer Finished. 


Edit Insert selected. 
Edit Insert Active. 
Edit Insert Finished. 


Edit Delete selected. 
Edit Delete Active. | 
Edit Delete Finished. 


Edit BLock Move selected. 
Edit Block Move Active. 
Edit Block Move Finished. 


Edit Nibble Swap selected. 
Edit Nibble Swap Active. 
Edit Nibble Swap Finished. 


Hex Pack selected. 
Hex Pack Active. 
Hex Pack Finished. 


Hex Unpack selected. 
Hex Unpack Active. 
Hex Unpack Finisned. 


Interface option Output Active (see SECTION 15). No zero indicates Active 
idle. 

Remote Control Active 

Interface option Input Active (see SECTION 15). No zero indicates Active 
idle. 


Paper Tape Reader interface selected. 
TTY interface selected. 

Parallel 1/O interface selected. 
RS232C interface selected. 


SECTION 14 


SELF TEST OPERATIONS 


The M980 is a Microprocessor-based instrument. The basic functioning of the machine, to display characters 
and respond to key closures, in itself shows that a large portion of the machine is functioning. This section 
describes additional tests, which may be used for confidence testing or for troubleshooting. 


There are four types of tests: 
e Keyboard Test 


e Display Test 
¢ Toggle Switch Test 
e Ram Buffer Test 


Keyboard Self-Test Selection 


These test routines are located in software and are designed to interact with the user to test various hardware 
sections of the M980. The basic functioning of the keyboard involves strobing of the X-Y matrix formed by the 
keyboard switches. All tests are initiated in the same manner — if a key is found to be closed upon power up or 
RESET. The key depressed (down) is displayed in all of the hex displays until released. When the key is re- 
leased, the Self-Test mode is active. Display shows 000 0. 


Toggle Switch Test 
Depressing Key 1 initiates the Toggle Switch Test, where the display corresponding to each toggle switch 
reflects the position of the switch (0 = down; 1 = up). 


MASTER BUFFER COPY 


Depress CLEAR to return to Self-Test Selection and to display alternating 0’s. 


Keyboard (Keyswitch) Test 
Depressing key 2 enters the Keyboard Test. As this test begins the displays are blank. Any hex key depressed is 


shown in the display and shifts from left to right, as additional keys are depressed and released. The function 
keys will respond as follows: EDIT/AUTO = 4; BLNK CHCK = 5; PROG/DUP = 6; READ/CMPR = 7; and 
ENTER = 0. When depressed the CLEAR key terminates this test and returns the M980 to the Seif-Test Selec- 


tion. 


Display Test 

Depressing Key 0 causes the Display Test to begin. In this test, all 8 displays cycle from 0 through F and repeat, 
allowing the operator to determine if any display segment, character, or display is not operating properiy. 
When depressed the CLEAR key terminates this test and returns the M980 to the Self-Test Selection. 


14-1 


RAM Buffer Test) 

When this test is performed, all existing data in the Buffer is altered. (Time for this test is ~ 5 min. for 16K). 
Depressing key 3 enters the RAM Buffer Test. The display will show the full buffer address range. Depress 
enter. The displays show “B DD AAA” while the test is in progress. The M980 writes al! 0’s into the Buffer and 
checks that the RAMs will accept the data. The next test writes alternating 1’s into specified blocks and checks 
that block for data retention and all other blocks to make sure no other RAMs have the pattern. 


When finished with data test (Display B DD AAA), an address test is initiated (Display BAA AAA), which tests 
the chip address lines for shorts and opens. 


When Finished, the displays indicate “B AA F”, then 0 0 0 0. The audio tone will sound when finished if 
selected. 


If an error is found, the M980 indicates the address of the error, the data written to that location, and the data 
read back from that location, in the following manner. 


e “AAAA” = Address of failure. 
e “D,D,” = Data written to that address. 


¢ “DoD,” = Data read back from that address. 
An error during the address test is shown. 


e A'A'A'A! = Correct address. 
e A2A2A2A2 = Incorrect address. 


Depressing ENTER will continue the RAM Buffer Test, displaying “B DD AAA”. 
Depressing CLEAR will terminate this test and return the M980 to the Self-Test Selection. 
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(D)|]PRO-LOG 


CORPORATION 


2411 Garden Road 
Monterey, California 93940 
Telephone (408) 372-4593 

TWX: 910-360-7082 
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